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EXECUTIVE SUMMARY

Virginia Regulatory GuideVAREGS) are issued to describe and make available to the applicant or
licensee, acceptable methods of implementing specific pat®BUWAC5-481 ‘Virginia Radiation
Protection Regulations; to delineate techniques used by the staff in evaluating past specific
problems or postulated accidents, and to provide guidance to applicants, licensegstrantse
VAREGS are not substitutes faRVAC5-481 ‘Virginia Radiation Protection Regulations;

therefore, compliance with them is not required. Methods and solutions different frons¢héseh

in this guide will be acceptable if they provide a basis for the Virginia Drepat of Health (VDH),
Radioactive Materials Program, to determine if a radiation protectiongmnogpeets the current rule

and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouragedvadsadind it will
be revised, as appropriate, to accommodate comments and to reflect newtiofoomexperience.
Comments should be sent ¥rginia Department of Health, Radioactive Materials Program,
109 Governor Street, Room 730, Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can benmaidieg to:
Virginia Department of Health, Radioactive Materials Program, 109 Gov&treet, Room 730,
Richmond, VA 23219 This guide is also available on our website:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

This VAREG, ‘Guidance fol2VAC5-481 Part XlI Irradiators’ has been developed to streamline
the application process for A28VAC5-481 Part XII Irradiator License. A copy of the VDH form,
‘Application for A Radioactive Material License Authorizing the Usd2¥AC5-481 Part XII

Irradiators’ is located il\ppendix A of this guide.

Appendix D throughT provide examples, models and additional information that can be used when

completing the application.


http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

It typically takes 60-90 days for a license to be processed and issued if ibatagpils complete.

When submitting the application be sure to include the appropriate applicationeiéeni?2VVAC5-

491

In summary, the applicant will need to do the following to submit an application forificspec

license:

Use this regulatory guide to prepare the VDH form, ‘Application for a Rad\veaddtaterial
License Authorizing the Use GRVAC5-481 Part Xl Irradiators’ @ppendix A).
Complete VDH Form, ‘Application for a Radioactive Material License Autirog the Use of
12VAC5-481 Part XIl Irradiators’ Appendix A). See ‘Contents of Application’ of the
guide for additional information.
Include any additional attachments.
All supplemental pages should be submitted on 8 %2” x 11” paper.
Please identify all attachments with the applicant’s name and license nfiinaber
renewal).
Avoid submitting proprietary information unless it is absolutely necessary.
Submit an original signed application along with attachments (if any).
Submit the application fee (for new licenses only).
Retain one copy of the license application and attachments (if any) for your feference.
You will need this information because the license will require that radioantterial be
possessed and used in accordance with statements, representation, and proceduksprovide

the application and supporting documentation.

If you have any questions about the application process, please contact thigt¢8ie4) 864-8150.
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ABBREVIATIONS

ACI American Concrete Institute

ALARA as low as is reasonably achievable

ALI annual limit on intake

ANSI American National Standards Institute

bkg background

Bqg Becquerel

BPR Business Process Redesign

BSR Bulk Shielding Reactor

C Celsius

CaF2 Calcium Fluoride

CFR Code of Federal Regulations

C/Kg Coulomb per Kilogram

Ci Curie

cc centimeter cubed

cm centimeter

cnt centimeter squared
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cpm counts per minute

Cs-137 Cesium-137

d day

DOE United States Department of Energy

DOT United States Department of Transportation
dpm disintegrations per minute

F Fehrenheit

ft foot

GM Geiger-Mueller

GPO Government Printing Office

hr hour

IN Information Notice
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LiF Lithium Fluoride

m meter

MC Manual Chapter

mCi millicurie

min minute

mR milliroentgen
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NRC United States Nuclear Regulatory Commission
NVLAP National Voluntary Laboratory Accreditation Program
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PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license applioa12VAC5-
481 Part XII Irradiators license. It also provides guidance on VDifiteria for evaluating a
12VAC5-481 Part XII Irradiator license application. It is not intended to address the commercial

aspects of manufacturing, distribution, and servicing of irradiators and theaiasd sources.

This guide addresses the variety of radiation safety issues assogiht@radiators, of various
designs, whose dose rates exceed 5 Gray (500 rads) per hour at one meter frdioeittereasealed
sources in air or in water, as applicable to the irradiator’s design. Bewfadifferences in design,
manufacturers provide appropriate written instructions and recommendationsger pperation and

maintenance.

Table 1: Categories and Types of 12VAC5-481 Part Xl Irradiators

Irradiator Type

Panoramic

Panoramic
dry-source-
storage

Panoramic
wet-source-
storage

Pool

Underwater

Sources stored in pool
and removed to irradiate
package/product

v

Sources stored in pool
and package/product
lowered into pool to be
irradiated

Dry source storage and
in-air irradiation of
package/product

Teletherapy unit
converted to non-human
use




This guide describes the information needed to complete VDH Fapplication for a Radioactive
Material License Authorizing the Use D2VAC5-481 Part XII Irradiators’(Appendix A) for use of

sealed sources in irradiators

The format for each item number in this guide is as follows:

e Rule —references the requirementsl@VAC5-481 ‘Virginia Radiation Protection
Regulations’ applicable to the item;

e Criteria — outlines the criteria used to judge the adequacy of the applicant’s response;

e Discussion- provides additional information on the topic sufficient to meet the needs of most
readers; and

e Response from Applicant- shows the appropriate item on the application and provides:
response(s), offers the option of an alternative response, or indicates thgianseas needed on
that topic.

The information submitted in the application must be sufficient to demonstratedhased
equipment, facilities, personnel, and procedures are adequate to protect thendesdfietst of the
citizens of the Commonwealth of Virginia in accordance with agency guidel@ebmission of

incomplete or inadequate information will result in delays in the approval priocdbs license

Additional information will be requested when necessary to ensure that an adediaditenraafety
program has been established. Such requests for additional information will aielalgtton of the
application’s review and may be avoided by a thorough study of the rule and tiesziams prior

to submitting the application.

12VAC5-481"'Virginia Radiation Protection Regulations’ requires the applicant and/or licensee to
develop, document, and implement procedures that will ensure compliance with the rule. The
appendices describe radiation protection procedures. Each applicant should rekedathe r
procedures carefully and then decide if the procedure addresses speciiiorgdcection program
needs at the applicant’s facility. Applicants may adopt a procedure included WAREG or they
may develop their own procedures to comply with the applicable rule.
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In this guide, “dose” or “radiation dose” means absorbed dose, dose equivalent;ectiest
equivalent, committed dose equivalent, committed effective dose equivalent] effemtiive dose
equivalent (TEDE). These terms are defined inltA¢AC5-481-10. Rem and Sievert (Sv), its S
equivalent (1 rem = 0.01 Sv), are used to describe units of radiation exposure or dosainifh@se
used becausE2VAC5-481 ‘Virginia Radiation Protection Regulations’, Part IV ‘Standards for
Protection Against Radiation’, sets dose limits in terms of rem, not rad or roentgen.
Furthermore, radioactive materials commonly used in medicine emit beta and g@tabédiom, for
which the quality factor is 1; a useful rule of thumb is an exposure of 1 roentgen is ejuivan
absorbed dose of 1 rad and dose equivalent of 1 rem.

This VAREG provides the latest guidance and is modeled on the Nuclear Regulatory Camsissi
(NRC) NUREG 1556, Volume 6. The VAREG shows the requirements in tert®3/#C5-481and
provides a user-friendly format to assist with the preparatiorl@VAC5-481 Part Xl Irradiator

license application.

11



LICENSES

Applicants should study this document, related guidance, and all applicableioegutarefully

before completing the VDH form, ‘Application for a Radioactive Matdriaénse Authorizing the

Use 0f12VAC5-481 Part Xl Irradiators’. VDH expects licensees to provide requested information
on specific aspects of their proposed radiation protection program in attachongespplication.
When necessary, VDH may ask the applicant for additional information to gaonedde assurance

that an adequate radiation protection program has been established.

After a license is issued, the licensee must conduct its program in acmwiémthe following:

e Statements, representations, and procedures contained in the application and in

correspondence with VDH;
e Terms and conditions of the license; and

e 12VAC5-481 ‘Virginia Radiation Protection Regulations’

12



THE ‘AS LOW AS IS REASONABLY ACHIEVABLE
(ALARA)' CONCEPT

12VAC5-481-630 Radiation protection programs, states teath licensee shall develop,

document, and implement a radiation protection program commensurate with the scope and extent of
licensed activities’and“the licensee shall use, to the extent practical, procedures and engineering
controls based upon sound radiation protection principles to achieve occupational doses and doses to
members of the public that are...ALARAHis section also requires that licensees review the content

of the radiation protection program and its implementation annually.

Information directly related to radiation protection standard2MAC5-481 ‘Virginia Radiation

Protection Regulations’, Part IV ‘Standards for Protection Against Radiaton’, is contained in:

¢ NRC's NUREG-1736'Consolidated Guidance: 10 CFR Part 20 - Standards for Protection

Against Radiation.’

Applicants should consider the ALARA philosophy detailed in these reports when devgigrag

to work with licensed radioactive materials.

13



WHO REGULATES FACILITIES IN THE
COMMONWEALTH OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commdiwveda/irginia, it is
necessary to know the jurisdictional status of the land to determine whether tbarNRegulatory
Commission (NRC) or VDH has regulatory authority. The NRC has regulatory iyithesr land
determined to be under “exclusive federal jurisdiction,” while VDH has juristiciver non-
exclusive federal jurisdiction land (s&€able 2). Applicants and licensees are responsible for finding
out, in advance, the jurisdictional status of the specific areas where they piadtctdicensed
operations. VDH recommends that applicants and licensees ask their locaisclomtde federal
agency controlling the site (e.g., contract officer, base environmental b#adém, district office

staff) to help determine the jurisdictional status of the land and to provide the informatriting,

so that licensees can comply with VDH or NRC regulatory requirements, apagi@. The

following table lists examples of regulatory authority.

Table 2: Who Regulates Facilities in the Commonwealth of Virginia?

Applicant and Proposed Location of Work Regulatory Agency
Federal agency regardless of location (except that DepartmenéegyE

[DOE] and, under most circumstances, its prime contractors are exempt NRC

from licensing 10 CFR 30.12)

Non-federal entity in non-Agreement State, U.S. territory, or possession NRC
Non-federal entity in Virginia at non-federally controlled site VDH
Non-federal entity in Virginia at federally-controlled site sobject to VDH
exclusive federal jurisdiction

Non-federal entity in Virginia at federally-controlled site subjec NRC
exclusive federal jurisdiction

14



A current list of Agreement States (States that have entered into agteaiikrihe NRC that give
them the authority to license and inspect radioactive material used or possésseith@ir borders),
including names, addresses, and telephone numbers of responsible officials a@ednytthe

NRC Office of Federal and State Materials and Environmental Managétmagrams and is
available on their websitéttp://nrc-stp.ornl.gov/

15
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program magstgemnital to safe

operations that comply with VDH regulatory requirements.

“Management” refers to the chief executive officer or other individual hatimguthority to
manage, direct, or administer the licensee’s activitidhat person’s delegate or delegates.

To ensure adequate management involvement, a management representativef(ergathiee
officer or delegate) must sign the submitted application acknowledging nma@aie commitments

to and responsibility for the following:

e Radiation protection, security, and control of radioactive materials, and conephahc
rule;

¢ Knowledge about the contents of the license application;

e Compliance with current VDH and United States Department of Transportat@n) (D
regulations and the licensee’s operating and emergency procedures;

e Provision of adequate resources (including space, equipment, personnel, time, and, if
needed, contractors) to the radiation protection program to ensure that the public, and
workers are protected from radiation hazards;

e Appointment of a qualified individual who has agreed in writing to work as the RSO;
Management may delegate individuals (i.e., an RSO or other designated indivaduddjrtit

amendment requests to VDH. A correspondence delegation letter must be ahrsjget by

management and submitted to VDH. A sample letter has been includpdendix C.

16



APPLICABLE RULE

It is the applicant’s or licensee’s responsibility to obtain, read, and fARWAC5-481 ‘Virginia

Radiation Protection Regulations:

The following parts ofl2VAC5-481 ‘Virginia Radiation Protection Regulations’contain

requirements applicable to Irradiator licensees:

e Partl "General Provisions"

* Partlll  "Licensing of Radioactive Material"

* PartlV  "Standards for Protection Against Radiation”

e PartX "Notices, Instructions and Reports to Workers; Inspections™”
« Part Xl  “Licensing and Radiation Safety Requirements for latads”

« Part Xlll "Transportation of Radioactive Material"

Requests for single copies of the above documents (which may be reproduced) canine made
writing to: Virginia Department of Health, Radioactive Materialsgeam, 109 Governor Street,
Room 730, Richmond, VA 23219 or for an electronic copy, go to our web site at:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

17
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HOW TO FILE

Applicants for a materials license should do the following:

e Be sure to use the current guidance from VDH in preparing an application.

e Complete VDH form, ‘Application for a Radioactive Material License Autting the Use of
12VAC5-481 Part XII Irradiators’ Appendix A).

e For each separate sheet, other than submitted with the application, identify ainid kiee
item number on the application, or the topic to which it refers.

e Submit all documents on 8 %2 x 11 inch paper.

e Avoid submitting proprietary information unless it is absolutely necessary.

e Submit an original, signed application.

e Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e., home address, home telephone number, Sodigl Sember,
date of birth, and radiation dose information) should not be submitted unéegficafly requested by VDH.

18



WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commdnofditginia are
subject to the requirements l#VAC5-481 ‘Virginia Radiation Protection Regulations’and must

file a license application with:

Virginia Department of Health

Radioactive Materials Program

190 Governor Street, Room 730
Richmond, Virginia 23219

19



LICENSE FEES

The appropriate fee must accompany each application or license amendment Refaesd
12VAC5-491to determine the amount of the fee. VDH will not issue the new license prior to fee
receipt. Once technical review has begun, no fees will be refunded. Applicatiovilféescharged

regardless of VDH'’s disposition of an application or the withdrawal of an application.
Licensees are also subject to annual fees; refE2\WY&C5-491

Direct all questions about VDH'’s fees or completiortein 11 of VDH form, ‘Application for a
Radioactive Material License Authorizing the Usd @V AC5-481 Part XII Irradiators’(Appendix

A) to: Virginia Department of Health, Radioactive Materials Program, I@&@or Street, Room
730, Richmond, Virginia 23219 or (804) 864-8150.

20



CONTENTS OF AN APPLICATION

Item 1: Type of Application

On the application, check the appropriate box and, if appropriate, note the license number.

Response from Applicant

Iltem 1 Type Of Application (Check one baox
[J New License [ Renewal License Number

Item 2: Name and Mailing Address Of Applicant

List the legal name of the applicant’s corporation or other legal entitydivect control over use of
the radioactive material. A division or department within a legal entity may reotibensee. An
individual may be designated as the applicant only if the individual is acting ina&epciapacity and
the use of the radioactive material is not connected with employment in a corporatibardegal
entity. Provide the mailing address where correspondence should be sent. AiPesid@fhumber
is an acceptable mailing address.

Notify the agency of changes in mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant’s Telephone Number (Include area code):

() - X

Note: The agency must be notified in the event of cleasfgownership or control and bankruptcy proceeslisge below
for details

Timely Notification of Transfer of Control
Rule: 12VAC5-481-330; 12VAC5-481-450; 12VAC5-481-500

Criteria: Licensees must provide full information and obtain the agemeios written consent
before transferring control of the license, or, as some licensees tedhisferring the license’.

Discussion:Transfer of control may be the result of mergers, buyouts, or majority stmsfdrs.
Although it is not the agency’s intent to interfere with the business decisionsrddes, it is

21



necessary for licensees to obtain prior agency written consent beforendaetian is finalized. This
is to ensure the following:

¢ Radioactive materials are possessed, used, or controlled only by persons whoitiave val
licenses issued by VDH, NRC, or another Agreement State

e Materials are properly handled and secured

e Persons using these materials are competent and committed to implerapptiogriate
radiological controls

e A clear chain of custody is established to identify who is responsible fdigpesition of
records and licensed materials

e Public health and safety are not compromised by the use of such materials.

Appendix D identifies the information to be provided about changes of ownership or transfer of
control.

Notification of Bankruptcy Proceedings
Rule: 12VAC5-481-500 E & F

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptttye
licensee must notify VDH, in writing, identifying the bankruptcy court in which thiéqewas filed
and the date of filing.

Discussion:Even though a licensee may have filed for bankruptcy, the licensee remains totally
responsible for all regulatory requirements. VDH needs to know when a licemséaundkruptcy
proceedings in order to ensure the material and facilities are under canaatpuntability, and do
not cause any public health and safety concerns. VDH shares its findingshsitemtities (i.e.,
trustees, etc) so that health and safety issues can be resolved prior tdgiocorapleankruptcy
proceedings.

Item 3: Person to Contact Regarding Application

Criteria : Identify the name and title of the individual who can answer questions about the
application and include his or her telephone number.

Discussion This is typically the proposed Radiation Safety Officer (RSO) or a kngeddie
management official, unless the applicant has named a different person as ttte Thatagency
will contact this individual if there are questions about the application.

Notify the agency if the contact person or the contact person’s telephone numigescdathat the

agency can contact the applicant or licensee in the future with questions, conceffiosyation.
This notice is ‘for information only’ and does not require a license amendmarieer
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Response from Applicant:

Item 3 Person To Contact Regarding Application

Contact’s Telephone Number (Include area code):

() - X

Item 4: Address(es) Where Licensed Material Will Bd&Jsed Or Possessed

Rule: 12VAC5-481-450; 12VAC5-481-500; 12VAC5-481-2680

Criteria: Applicants must provide a specific address for each location where radicaetiegal
will be used, stored, or dispatched.

Discussion:Specify the street address, city, and state or other descriptive addyessn(élighway
58, 5 miles east of the intersection of Highway 11 and State Route 16, Anytown, \éacfor
facility. The descriptive address should be sufficient to allow a VDH inspectmdt the facility
location. A Post Office Box address is not acceptable.

A VDH license does not relieve a licensee from complying with other apfdiéederal, state, or
local requirements (e.g., local zoning requirements or local ordinances reqegistgation of
radioactive material).

Response from Applicant:

Iltem 4 Address(es) Where Licensed Material Will Bé&Jsed or Possessd@o not use Post Office Box):
Address Telephone Number (Include area code)

() - x

Address Telephone Number (Include area code)

() - x

Address Telephone Number (Include area code)

Note: As discussed later in the section ‘Financial Assurance and Recqgpthiéer Decommissioning’,
licensees need to maintain permanent records on where license@lmatenused or stored while the license
was in force. This is important for making future determinations abeuttease of these locations for
unrestricted use (e.g., before the license is terminated). Foatoatitensees, acceptable records are sketches
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or written descriptions of the specific locations where licensedriaates used or stored and any information
relevant to leaking radioactive sources.

Item 5: Radiation Safety Officer (RSO)

Item 5.1: Radiation Safety Officer (RSO) Trainingand Experience
Rule: 12VAC5-481-450 A; 12VAC5-481-2680

Criteria: A Radiation Safety Officer (RSO) must have adequate training and experiSuccessful
completion of training as describedAppendix G is evidence of adequate training and experience.

Discussion:The person responsible for the radiation protection program is called the RSO. The
application must include the name and a description of the training and experienceroptsed
RSO. This is to determine whether the individual is qualified to function as the R8@ RSO has
had neither previous formal training in health physics nor certification byreriéan Board of
Health Physics, the RSO should complete a radiation safety course. Trainirdyisblude
approximately 40 hours covering the following topics:

Radioactivity and radioactive decay

Interactions of radiation with matter

Biological effects of radiation

Radiation detection using radiation detection instruments and personnel dosimeters
Basic radiation protection principles and good safety practices (includiegdistance, and
shielding)

e Radiation protection regulations.

The course should include a written test or evaluation of the individual’'s comprehensieseof t
topics.

In addition to the above general course, if the RSO was previously an RSO #alisensee or
was trained as an irradiator operator but has not had experience working adiatoirrhe or she
should have the equivalent of at least 40 hours in self-study or directed study on iofodmattly
applicable to radiation safety of irradiators. This should include applicapl@at®ns (2VAC5-481
‘Virginia Radiation Protection Regulations’, Part IV ‘Standards for Prot ection Against
Radiation’ and Part XII ‘Licensing and Radiation Safety Requirements forlrradiators’ ) and
reports or studies describing case histories of accidents or problenasliatans; sedppendix G.
The license application should list the documents studied or to be studied in the descripgon of
training of the proposed RSO and should describe how the applicant will evaluate triiai@ivi
comprehension of the information studied.

The RSO should have at least 3 months (full-time equivalent) of experience gplibard’s
irradiator or at another irradiator of a similar type. The 3 months of expenamgceclude
preoperational involvement, such as acceptance testing, while the irradiaiogisdestructed.
However, to allow flexibility, the agency will determine the adequacy®RSEO’s training and
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experience on a case-by-case basis, looking at his or her actual qiaisieatd drawing on the
VDH staff’'s experience in reviewing such qualifications.

Item 5.2: Radiation Safety Officer (RSO) Responsilities and Authorities
Rule: 12VAC5-481-450 A; 12VAC5-481-2680

Criteria: RSOs must be in a position within the licensee’s organization to have adequateyauthori
over radiation safety activities and responsibility for regulatory comm@iand protection of public
health and safety.

Discussion: The RSO should have independent authority to stop operations that he or she considers
unsafe and to conduct necessary tests or measurements. The RSO should be iredajpezigent of
production responsibilities, to the extent practicable, considering the sizestéfihat the facility.

The RSO should report directly to the facility manager. He or she must haeeestiffime and
commitment from management to fulfill certain duties and responsibilitiesstoe that licensed

materials are used in a safe manner. Typical RSO duties are desc{mxbidix H. VDH requires

the name of the RSO on the license to ensure that licensee managementysasiahtiied a

responsible, qualified person and that the named individual knows of his or her designation as RSO.

Describe the organizational structure for managing the irradiatorfispkyg the radiation safety
responsibilities and authorities of the RSO and other management personnel who haeatimport
radiation safety responsibilities and authorities. In particular, thecagiplh should describe who has
the authority to stop unsafe operations.

Response from Applicant:

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of trainingexpetrience)

Name: |&@ehone Number (Include area code)t ) - X

[] Before obtaining radioactive material, the pragub RSO will have successfully completed trainimglescribed imppendix G of
VAREG ‘Guidance forl2VAC5-481 Part Xl Irradiators’. Before being named as the RSO r&uRSOs will have successfull
completed training as describedAppendix G of VAREG ‘Guidance fol2VAC5-481 Part XlI Irradiators’

OR

Alternative information demonstrating that thegmmsed RSO is qualified by training and experidaatached. Before being
named as the RSO, future RSOs will have succegsfothpleted training as describeddppendix G of VAREG ‘Guidance for
12VAC5-481 Part Xl Irradiators’.

AND

Description of organizational structure for mging the irradiator, specifically the radiationetgfresponsibilities and authoritiej
of the radiation safety officer and those managdémersonnel who have important radiation safetpaasibilities or authorities
has been attached as required ByAC5-481-2680

Note: It is important to notify the agency, as soon as possible, of changes initraties of the
RSO. If the replacement is sudden, the licensee should contact thg agesoon as possible. While the
amendment request is being reviewed by the agency, the proposed RSO meythegesponsibilities of
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RSO if the agency is given adequate information to ensure that the prapdis&tlal will meet the required
training.

Item 6: Irradiator Operators and Individuals Who Req uire Unescorted Access

Item 6.1: Initial Training and Experience For Irrad iator Operators

Rule: 12VAC5-481-30; 12VAC5-481-450; 12VAC5-481-2260; 12VAC5-481-2270; 12VAC5-481-
2280;12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2830; 12VACS5-481-2840; 12VACS5-
481-2900

Criteria: Irradiator operators must have adequate training and experience. Suamasgietion of
one of the following is evidence of adequate training and experience:

¢ Irradiator manufacturer’s course for operators specific to the irradratbthe applicant
intends to use;
OR

e Training course as describedAppendix G.
The training provided to individuals to qualify them to be irradiator operators musdenc

e Instruction

e On-the-job or simulator training (i.e., supervised experience)

e Means employed by the applicant to test each individual's understanding of V3ranae
licensing requirements and the irradiator operating and emergency pexedur

¢ Minimum training and experience of personnel who may provide training.

In addition, instruction must be provided to at least one other individual who will be on site during
operations on how to respond to the independent backup access control alarm and to promptly render
or summon assistance.

Applicants requesting to perform non-routine operations such as loading and unloadieg saust
provide additional training. For more information gempendix I.

Discussion:Irradiator operators have the responsibility to ensure the proper use arity sécur
irradiators containing licensed material. Irradiator operators musveecaining and instruction, and
be tested before being permitted to operate an irradiator.

Training should be commensurate with the complexity of the irradiator design amtigiatadiation
hazard (e.g., approximately 40 hours of instruction for pool-type panoramic torackad
approximately 20 to 30 hours of instruction for underwater irradiators). Up to 50% ofstrattion
may be self-study or reading. The written test should cover the range afadpliessed in the
instruction.
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On-the-job training should be supervised by an experienced operator and shoulddastlanienth
full-time. If an approved operator does not operate the irradiator for more yean, dis or her
performance during operation should:
e Be audited for at least 1 day before he or she is permitted to operate ttadarradi
independently; and
e Receive a safety review regarding the irradiator.

The requirements ih2VAC5-481-2830are for an individual to become qualified initially as an
irradiator operator. The safety reviews and evaluation requiremeh?y/#iC5-481-2830 however,
apply to all irradiator operators. Licensees should also conduct safetysatievervals not to
exceed 12 months thereafter.

Individuals must be trained in the following subjects to become an irradiator operator:

¢ The fundamentals of radiation safety as they apply to irradiators

— The goal is to provide the individual with the necessary foundation to perform his or her
task safely and to help the individual worker understand the basis for the safety
requirements and procedures that will be taught.

e The requirements df2VAC5-481 ‘Virginia Radiation Protection Regulations’, Part IV

‘Standards for Protection Against Radiation’ and Part Xll ‘Licensing and Radiation

Safety Requirements for Irradiators’

— The operator is not expected to be an expert on VDH regulations or to be able to
determine whether a given procedure is adequate to meet VDH regulatitesd Ins
operators should be instructed on VDH requirements that are directly applocéide t
responsibilities.

e The operation of the licensee’s irradiator

— The objective is to help the person understand the operating and emergency procedures
not to become an engineer.

e Licensee operating and emergency procedures that the individual will beedetguperform

— This is the most important part of the training because operating the orasditdly
depends on following these procedures correctly. The objective is that theoperat
correctly performs his or her assigned tasks. The training does not have to include
procedures that the individual will not perform.

e Case histories of accidents and problems involving irradiators

— The individual should be taught about situations that could lead to problems associated

with irradiator operations. Instruction material on accidents is oftercwiffio obtain.

NUREG-1345, “Review of Events at Large Pool-Type Irradiators”, provides sslmant

information. Additional training is required for irradiator operators if thdlyperform non-routine
operations. For more information séppendix .

Item 6.2: Annual Safety Reviews and Performance Eluations for Irradiator

Operators

Rule: 12VAC5-481-450; 12VAC5-481-630; 12VAC5-481-2270; 12VAC5-481-2830
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Criteria: Licensees must conduct safety reviews for irradiator operators jnhietnsees must
also evaluate the safety performance of each irradiator operator annually.

Discussion:Licensees must provide refresher training called a safety reviewd@imaoperators as
well as evaluate the safety aspects of each irradiator operator’ sywenfae (i.e., performance
evaluation).

Annual Safety Reviews

Safety reviews must include, as appropriate, each of the following areas:

Changes in operating and emergency procedures since the last review

Changes in VDH regulations and license conditions since the last review

Reports on recent accidents, mistakes, or problems that have occurred aoirfadigies
Relevant results of inspections of operator safety performance

Relevant results of the facility’s inspection and maintenance checks

A drill to practice an emergency or abnormal event procedure.

Also, each operator must be given a brief written test on the information covenegl tthersafety
review (L2VAC5-481-2830.

The duration of safety reviews should be commensurate with the complexity ohthator's design
and potential radiation hazard (e.g., approximately 4 hours for panoramic wet-stouacg
irradiators and 2 hours for dry-source-storage and underwater irradiStafety reviews may be
conducted at intervals not to exceed 12 months or throughout the calendar year on assasynece
basis. The “drill” referenced ih2VAC5-481-2830means actually going through a procedure using
the actual equipment in as realistic a manner as practical. For exampléyifbon the response to a
fire alarm it is not necessary that the alarm actually be enunciatashifligg the alarm would be
disruptive. Operators may also correct errors as they occur ratherahangwntil the drill is over.
Each operator need not go through the drill, but may watch or critique as another ajmasitor

Annual Performance Evaluations

The safety performance of each irradiator operator must be evaluatediemedeat least every
twelve months to ensure that regulations, license conditions, and operating and eyraamsdures
are followed. In addition, the results of the evaluation must be discussed with eatbrogdeng
with instructions on how to correct any mistakes or deficiencies observed.

Individuals (e.g., the RSO or senior operators) conducting these reviews musidgvata training
and experience to conduct such evaluations.
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Item 6.3: Training for Individuals Who Require Unescorted Access

Rule: 12VAC5-481-30;12VAC5-481-450;12VAC5-481-2270,12VAC5-481-2280;12VAC5-481-
2830; 12VAC5-481-2840

Criteria: Individuals who will be permitted unescorted access to the radiation room of thatara
or the area around the pool of an underwater irradiator, but who have not received the training
required for irradiator operators and the RSO, must be instructed and teste@utignedo avoid
radiation exposure, procedures listed ®VAC5-481-284hat they must perform or comply with,
and their proper response to alarms.

Discussion:According tol2VAC5-481-2270Qall individuals who in the course of employment are
likely to receive in a year an occupational dose in excess of 100 mrem (1 mSv)cast re
appropriate instruction on radiation safety. However, in some facilitiesrcantlividuals other than
irradiator operators may require unescorted access to the radiation roornrafi@tor.

The applicant should identify those individuals (e.g., individuals who perform inspection and
maintenance checks) and train them accordid@¥AC5-481-2830

Training may include the subjects describedppendix G. Individuals should be tested on
procedures which require unescorted access to conduct. Tests may be giyeAmphdants must
develop and implement a program for instructing and testing individuals requiring uedsumress.

The applicant’s program for instructing and testing unescorted individubés tben irradiator
operators) will be examined during inspections, but should not be submitted in the license
application.

Response from Applicant:

Item 6 Irradiator Operators and Individuals who Require Unescorted Acces$Check all that apply)

[0 Before using radioactive material, irradiatperators will have successfully completed thediator manufacturer’s course
for operators specific to the irradiator that tpplacant intends to use

OR

[0 Before using radioactive material, irradiatperators have received training as described fpeAdix G in VAREG
‘Guidance forl2VAC5-481 Part Xll Irradiators’ and as required hi2VAC5-481-2830

AND

The safety performance of each irradiator dpenaill be evaluated and reviewed at least eveshte months to ensure tha
regulations, license conditions, and operatingemdrgency procedures are followed as requiret2¥AC5-481-2830

AND

Before entering the radiation room of an iradal or area around the pool of an underwatediatar, individuals who
require unescorted access will be instructed astdden precautions to avoid radiation exposurethail proper response t
alarms. Training may include the subjects desdribéAppendix G in VAREG ‘Guidance fdr2VAC5-481 Part XII
Irradiators.’

OR

A description of the training and experiengegdroposed operators and individuals who requikesaorted access is attach

Note: Alternative responses will be evaluated using the criteria l&tiode.
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Reference:NUREG-1345, “Review of Events at Large Pool-Type Irradiators”, datediVI£389.

Iltem 7: Radioactive Material

Iltem 7.1: Sealed Sources and Devices

Rule: 12VAC5-481-440; 12VAC5-481-450; 12VAC5-481-500; 12VAC5-481-740; 12VAC5-481-
840; 12VAC5-481-850; 12VAC5-481-860; 12VAC5-481-880; 12VAC5-481-1151; 12VAC5-481-
2680; 12VAC5-481-2720; 12VAC5-481-2810; 12VAC5-481-2870; 12VAC5-481-3750

Criteria: For each sealed source requested, applicants must identify the sealed source by
radionuclide, manufacturer (or distributor), and model number. Applicants will be aeatthdoi
possess only those sealed sources specifically approved or registered loy &livther Agreement
State for use in the requested irradiator. Also, identify any depleted urdratim tised as shielding
material (teletherapy units and other exposure devices may contain dejpéetiesn).

Discussion: 12VAC5-481-44@nd12VAC5-481-2720ist criteria for sealed sources used in
irradiators. Normally, tests used to demonstrate that the criteria caatlse conducted by the
source manufacturer (or distributor), not the applicant. The manufacturer (rutis) then applies
to the NRC or another Agreement State for approval for use in irradiators.fétyeesaluation is
documented in a Sealed Source and Device (SSD) Registration Certiftvatefore, if sealed
sources are approved for use in the requested irradiator by NRC or anotlreméugr&tate, the
applicant need only note the manufacturer’s (or distributor's) name and model nurtiieesadirces
in its license application to demonstrate that the requirements are met.

Before the SSD registration process was formalized, some older sealegssoay not have been
evaluated in this way, but were specifically approved on a license. Licarseesntinue to use
sealed sources that are specifically listed on their licensescHresée wishes to install sealed
sources that are not currently listed on the license, the new sources must mesgiitheents of
12VAC5-481-2720

Licensees may not make any changes to the sealed sources that wotheé discription or
specifications from those indicated in the respective registrationcaes without obtaining VDH’s
prior permission in a license amendment. A custom registration review stalgeatequired. This
would increase the time needed to process a licensing action.

SSD Registration Certificates contain sections on "Conditions of Normalddgé'Limitation and
Other Considerations of Use." These sections may include limitationsdi&owe conditions
imposed by the manufacturer or distributor, by particular conditions of use that wdutter
radiation safety of the device, or by circumstances unique to the sealed sourceerf@vi
example, working life of the device or appropriate temperature and othesreneintal conditions
are specified. Except as specifically approved by VDH, licenseescpriead to use gauges
according to their respective SSD Registration Certificates. Appichould obtain a copy of the
certificate and review it with the manufacturer, distributor or with the@ge¢o ensure that they
understand and comply with the requirements of the SSD.
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Item 7.2 Financial Assurance and Record Keeping fdecommissioning

Rule: 12VAC5-481-100; 12VAC5-481-450 C; 12VAC5-481-500; 12VAC5-481-510; 12VAC5-
481-570; 12VAC5-481-571; 12VAC5-481-1161

Criteria: Irradiator licensees authorized to possess sealed sources containingivedmaigrial in
excess of the limits specified I2VAC5-481-450 Cmust provide evidence of financial assurance for
decommissioning.

Even if no financial assurance is required, licensees are required to maintairgentdied location,
decommissioning records related to structures and equipment where licensealsraie used or
stored and to leaking sources. Pursuad2idAC5-481-450 C 1@nd12VAC5-481-571 Dlicensees
must transfer these records important to decommissioning to either of tverigtl

e The new licensee before licensed activities are transferred or asgigaerordance with
12VAC5-481-500B
e VDH before the license is terminated.

Discussion:The requirements for financial assurance are specific to the types andiegiahtit
byproduct material authorized on a license. Most irradiator applicants andde&s need to take
action to comply with the financial assurance requirements because thamerabry of licensed
material exceeds the limits iI2VAC5-481-450 C

NRC Regulatory Guide 3.66, “Standard Format and Content of Financial AssurarttanMats

Required for Decommissioning Under 10 CFR Parts 30, 40, 70, and 72,” dated June 1990, contains
approved wording for each of the mechanisms authorized by the regulation to guaraseure

funds except for the Statement of Intent for VDH LicenseesABpendix E for the recommended
wording for a Statement of Intent.

All irradiator licensees must maintain records important to decommissjoemeydless of whether
they need financial assurance for decommissioning. Licenseegjair@deto maintain records
important to decommissioning in an identified location (i.e., licensees must know thensad all
documents).

All irradiator licensees need to maintain records of structures and equifimeath irradiator. As-
built drawings with modifications of structures and equipment shown as appropfidtenfsil
requirement. If drawings are not available, licensees may substitutgoapp records (e.g., a sketch
of the room or building or a narrative description of the area) concerning thespes#s and
locations. In addition, if the applicant experiences unusual occurrencese@kmglsources), they
also need to maintain records about contamination that remains after cleanupnaythawe spread
to inaccessible areas. For irradiator licensees whose sources have ai@ardketches or written
descriptions that include the location of each irradiator are consideredaditeeptords important to
decommissioning.
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Item 7.3: Purpose(s) For Which Licensed Material Wi Be Used
Rule: 12VAC5-481-450; 12VAC5-481-2680; 12VAC5-481-2920

Criteria: The proposed purpose is authorized by the Atomic Energy Act of 1954, as amended. Sealed
sources that are used in irradiators should be used only for the purposes for whickréhey w

designed, according to the manufacturer’s written recommendations and iossuas specified in

an approved SSD Registration Certificate, and as authorized on VDH, NRC, or anotenéwgr

State license.

Discussion:Requests to use sealed sources in irradiators for purposes not listed in the SSD
Registration Certificate will be reviewed on a case-by-case. llasasnples might include greater
than small quantities of flammable materials with a flash point belS@ @#CF), irradiation of
explosive material, or cryogenic material (under certain conditions garticradiated cryogenic
material can explode). If an applicant wants to irradiate greater ttehcgrantities of flammable
materials with a flash point below @D (140F), seeAppendix F. In addition, irradiation of
explosives is generally prohibited; however, if an applicant wants to reqaekaiion of explosives,
seeAppendix F.

Applicants need to submit sufficient information to demonstrate that the proposed| usx wil
compromise the integrity of the source or source shielding, or other radiatipncsaieal
components of the device. The agency will evaluate the radiation safety prograchftyme and
use of sealed sources in each irradiator requested.

Irradiation of food and certain other products intended for commercial distributionpalihe are
also subject to the regulations of the Food and Drug Administration (FDA) and U. Strb&maof
Agriculture (USDA). Contact these agencies for further information. A Voéhsee must also
comply with applicable FDA or USDA regulations.

Note:
¢ Allowed uses of irradiators normally include the irradiation of foodroducts for human
consumption or research purposes.
e Unusual uses will be evaluated on a case-by-case basis and the aditisizendition will reflect
approved uses.
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Response from Applicant:

Item 7 Radioactive Material (Attach additional pages if necessary)
ELEMENT AND MASS NUMBER IRRADIATOR MANUFACTURER AND MODEL NUMBER

[ cobalt-60 [ strontium-90
[ Cesium-37 [] Other Isotope (please specify):

MAXIMUM QUANTITY (Not to exceed either the maximum | MAXIMUM AMOUNT OF DEPLETED URANIUM (KG)
activity per source or device as specified in teal& Source
and Device Registration Certificate)

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR | DEVICE MANUFACTURER OR DISTRIBUTOR AND
AND MODEL NUMBER MODEL NUMBER

MAXIMUM ACTIVITY PER SOURCE FOR DRY-SOURCE- | INTENDED USE: (Specific description of use of edgpe of
STORAGE irradiator requested. A description of purposes safety
analysis to support safe use has been attached)

FINANCIAL ASSURANCE
[ We will submit the necessary documentation
OR
0 N/A

e For information on SSD registration certificates, contact the Ratigst Assistant by calling NRC’s
toll free number (800) 368-5642 and then asking for extension 415-7217.

e SSD reviews are not required for exposure devices in irradiatoecstd] 2VAC5-481 ‘Virginia
Radiation Protection Regulations’, Part Xll ‘Licensing and Radiation Safety Requirements for
Irradiators’ . However, for some dry-source-storage panoramic irradiators (e.thetelgy units
converted to non-human use), a review has been performed at the manufgciudsstsibutor’s)
request and this information may be useful in evaluating an applicatibe. itradiator has an
exposure device for which a SSD review has been performed, the applicant shteutdastsuch a
review has been performed and provide the registered name of the maerufactdistributor) and
model number of the device.

Item 8: Facilities and Equipment

Item 8.1: Description of the Facility and Site

Rule: 12VAC5-481-450; 12VAC5-481-630; 12VAC5-481-740; 12VAC5-481-840; 12VAC5-481-
1010, 12VAC5-481-2680; 12VAC5-481-2810; 12VAC5-481-2820, 12VAC5-481-2870

Criteria: Facilities and equipment must be adequate to protect public health and safety and to

minimize danger to life or property. The application must include a diagram ottty that shows
the locations of all required interlocks and radiation monitors.
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Discussion:A diagram of the facility must be submitted for review with enough detail rotsng)
the location of required interlocks and radiation monitors to be used at the faajifyleeprints
with interlock and radiation monitor locations identified).

An applicant should provide a schedule for construction activities associated witiadiregor.

This will allow the agency to inspect and ensure construction activitiexeneding to design
requirements as describedliBVAC5-481-2810.Diagrams, drawings, sketches, or blueprints of
facilities are needed for a clear understanding of the facilitggydeand its relationship to adjacent
properties. Show locations of safety-related equipment and features iesd@gl2VAC5-481
‘Virginia Radiation Protection Regulations’, Part XlI ‘Licensing and R adiation Safety
Requirements for Irradiators’ . Provide a construction schedule for the irradiator.

Minimization Of Contamination

Applicants for new licenses must describe how facility design and procdduogseration will
minimize, to the extent practicable, contamination of the facility and thieoement, facilitate
eventual decommissioning, and minimize, to the extent practicable, the genefatdioactive
waste.

All applicants for new licenses need to consider the importance of designing aatihgptheir
facilities so as to minimize the amount of radioactive contamination generatbedsste during its
operating lifetime and to minimize the generation of radioactive wasiggdiecontamination.
Irradiator applicants usually do not need to address these issues as a gepasatee they are
included in responses to other items of the application.

Sealed sources and devices that are approved by VDH, NRC or another Agreateeamiblocated
and used according to their respective SSD Registration Certificately ymsa little risk of
contamination. Leak tests performed as specifielPMAC5-481-740and12VAC5-481-2870
should identify defective sources. Leaking sources must be withdrawn from use antoh@cated,
repaired, or disposed of according to VDH requirements. These steps mininspecthe of
contamination and reduce radioactive waste associated with decontaminatits &fher efforts to
minimize radioactive waste do not apply to programs using only sealed sourcesiaes that have
not leaked.
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Response from Applicant:

Item 8.1 Description of the Facility and Site

[0 Diagrams of radioactive material area(s) #@ched.
AND EITHER

[0 We will ensure that each area where a irradiatlocated corresponds to the ‘Conditions ofiNalrUse’ and ‘Limitations and/dj
Other Considerations of Use’ on the applicablediagor's Sealed Source and Device Registrationifiate; the floor beneath

the irradiator is secured to prevent unauthorizegss or removal; and each area where a irradilocated is equipped with §
automatically operated fire detection and contystam (sprinkler, chemical, or gas) or the locabbthe area and other contr
ensure a low-level radiation risk attributableited.

OR

We will submit alternative information; whigfhcludes the justification for placing an irradiato an area that does not
correspond to the ‘Conditions of Normal Use’ ané ‘thimitations and/or Other Considerations of Use.’

Iltem 8.2: Access Control

Rule: 12VAC5-481-450; 12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2770; 12VAC5-
481-2810; 12VAC5-481-2820

Criteria: Irradiator facilities must have access controls to prevent inadvertepirgntthe radiation
room, as required b}2VAC5-481-2730

Discussion:This section discusses two categories of irradiators:

e panoramic irradiators (dry-source-storage, wet-source storage)
e underwater irradiators.

Panoramic Irradiators

The door or barrier that serves as the primary access control system mut\hess that will: 1)
prevent the source from being moved out of its shielded position if the door or barrier weranape
2) cause the source to return to its shielded position if the door or barrier werd opdedhe
source was exposed.

Product conveyor systems may serve as barriers as long as they reliabiysistently function as a
barrier. It must not be possible to move the sources out of their shielded position if the lshroieor

is open; opening the door or barrier while the sources are exposed must cause théos@iuras
promptly to their shielded position. The personnel entrance door or barrier must havehatleck t
operated by the same key used to move the sources. The doors and barriers must not prevent any
individual in the radiation room from leaving. The backup access control system nainé¢ be

detect entry while the source is exposed. If entry is detected, the systgnil) automatically cause

the source to return to its shielded position; and 2) activate audible and visible alarms

Detection of entry while the sources are exposed must cause the sources to tétir fully
shielded position and must also activate a visible and audible alarm to alert arduiaidévitering
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the room to the hazard. The alarm must also alert at least one other individual whte iarahsi
prepared to render or summon assistance promptly.

A radiation monitor must be provided to detect the presence of high radiation levels ohdhernra
room before personnel entry. The monitor must be integrated with personnel accdssksator
prevent room access when radiation levels are high. Attempted entry while the meisores high
radiation levels must activate the alarm describelPMAC5-481-2730 The monitor may be located
in the entrance (normally referred to as the maze) but not in the directaadhieéim (e.g., an area of
the maze that may expose the instrument directly to the irradiator sadrersn the unshielded
position).

The requirement il2VAC5-481-2730or a door or other physical barrier applies to each entrance of
the radiation room, whether intended for personnel or product entrance or exit. A coygeyor s

could meet the requirement by providing a clearance large enough for a package, iatltfoy a
person by using barriers that would require unusual exertion to bypass. A phatogystém cannot

be considered a physical barrier. The purpose of this requirement is to preventedmen

carelessly or accidentally entering the radiation room while the scareexposed.

This section also requires an independent backup access control system to provide atrechama
of preventing a person from being accidentally exposed to the source. In caséuoé afdhe
interlocks on the door or barrier combined with a failure to follow operating procedurbacthe
system should warn the person entering the radiation room of the danger andieallgroatise the
sources to return to their shielded position. The backup system could use photaesdbstincan
entrance maze, pressure mats on the floor, or similar means of detection.

The system must also alert another trained person who is onsite and prepared tar enderon
assistance. The mechanism that moves the sources must require a key tat.agtuattion of the
mechanism must cause an audible signal to indicate that the sources are heasimelded position.
Only one key may be in use at any one time, and only irradiator operators bty faaiiagement
may have access to it. The key must be attached to a calibrated portalilenradi@ey meter by a
chain or cable. In addition, the lock for source control movement must be designed sokéwpt the
may not be removed if the sources are in an unshielded position. Also, the door to trenrexbati
must require the same key to open it. This redundant feature will ensure thaitrtes @re in the
shielded position prior to an individual entering the radiation room. It will also ermaitrarty
individual entering the radiation room will have in his or her possession a calibratsiolgort
radiation survey instrument for monitoring radiation levels in the radiation room @véms the
sources were not in the shielded position.

Irradiators can produce ozone in concentrations exceeding those permittgdlagiaes of the
Occupational Safety and Health Administration (OSHAYSCFR 1910.1000Air Contaminants.”
Nitrogen oxides can also be produced, although concentrations would not be expecteddo exc
OSHA limits. To control these gases, irradiators with large sourcegpacally equipped with
ventilation systems to exhaust the gases before personnel entry. OSHA rexjgatese to ozone
and other noxious gases in the workplace, and the U.S. Environmental Protection Agelatgseg
emissions offsite. If VDH personnel observe problems with noxious gases adaatar during an
inspection, VDH will notify OSHA of the problem.
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The radiation room must be equipped with a device integrated with the control sgstemgethat
the sources cannot be exposed unless the access door and other interlocks are eéhgagentesget
time of activating the control. The irradiator must be equipped with a safetytthat will
automatically generate visible and audible warnings to alert personnel inlidigoraroom that the
startup sequence has begun and provide sufficient time to leave the area or opesdteidentified
emergency stop device which will abort the startup sequence. The safatynrst be integrated
with the control system so that the source cannot be exposed unless the startue segoerete
within the preset time and the control console indicates that it is safe to expasaitce.

For panoramic irradiators whose construction begins after July 1, 1993, the licersse®nfy from
the design and logic diagram that the access control system will meet thiermeonis ofl2VACS5-
481-2730 Before loading sources, the licensee must test the completed access csiamoksy
ensure that it functions as designed and that all alarms, controls, and interldcksaoperly. For
more information seAppendix J, “Construction Monitoring and Acceptance Testing.”

Underwater Irradiators

The pool must be within an area surrounded by a personnel access barrier witliseoniatarm

when the facility is not operating. Only operators and facility managenmsnhave access to keys to
the personnel access barrier. The intrusion alarm must be able to detect urediddarizwhen the
personnel access barrier is locked. Activation of the intrusion alarm musraledividual (not
necessarily onsite) who is prepared to respond or summon assistance whemtreadavated.

Response from Applicant:

Item 8.2 Access Contro(check boxes)

[] For Underwater Irradiators we will submit specific information describing thecess control system and how it works that
demonstrates compliance with the requirgmef12VAC5-481-2730 Specific drawings or sketches should be submitied
appropriate.

OR

For Panoramic 1rradiators, we will describe the facility alarm systems amdatibe the lock and key system for controlling
source movement and discuss how it meets the exgairts 0l2VAC5-481-2770
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Item 8.3: Shielding

Rule: 12VAC5-481-450; 12VAC5-481-2740; 12VAC5-481-2810; 12VAC5-481-2820

Criteria: Irradiator shielding must meet the requirements as descrid&tV/C5-481-2740and the
requirements of local building codes or other appropriate sources.

Discussion:The radiation dose rate in areas that are normally occupied during operation of a
panoramic irradiator may not exceed 0.02 millisievert (mSv) (2 milliremsn{)rper hour at any
location 30 centimeters (cm) or more from the wall of the room when the sourcap@sece The

dose rate must be averaged over an area not to exceed 100 square centimeters laeang no |
dimension greater than 20 cm. The maximum dose rate of 0.02 mSv (2 mrem) per hour isecbnside
practical to achieve. Areas where the radiation dose rate exceeds 0.02 m&mjerrhour must

be locked, roped off, or posted. These may include areas not normally occupied such as the
equipment access area on the roof of the irradiator.

The radiation dose at 30 cm over the edge of the pool of a pool irradiator may not exceed 022 mSv (
mrem) per hour when the sources are in the fully shielded position. The radiation @€l nateter

from the shield of a dry-source-storage panoramic irradiator when the sosltoelded may not

exceed 0.02 mSv (2 mrem) per hour and at 30 cm from the shield may not exceed 0.2 mSv (20
mrems) per hour.

For panoramic irradiators:

e If not built in seismic areas, it is acceptable that shielding meet ggnacaépted building
code requirements for reinforced concrete and design the walls, wall penstrahd
entranceways to meet the radiation shielding requiremed@wAC5-481-2740

e If built in seismic areas, the applicant must design the reinforced coraetgan shields to
retain their integrity in the event of an earthquake by designing to thesetgmirements of
an appropriate source such as American Concrete Institute Standard ACI 318-B@ngBui
Code Requirements for Reinforced Concrete,” Chapter 21, “Special ProvisionssfarcSe
Design,” or local building codes, if current.

e ANSI Standard 43.10 (last issued 1984) paragraph 8.25 discusses geologic and seismic site
considerations which should be evaluated prior to building a panoramic irradiator.

e The licensee must monitor the construction of the shielding to verify that its coiestruc
meets design specifications and generally accepted building code requiremegitforced
concrete. SeAppendix J, “Construction Monitoring and Acceptance Testing.”

e If the irradiator will use more than 2 x Y@ecquerels (Bq) (5 million curies) of activity, the
applicant must evaluate the effects of heating of the shielding walls byatthi@tor sources
(e.g., thermal effects on concrete).
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Response from Applicant:

Item 8.3 Shielding(check boxes)

For Panoramic Irradiators:

[0 we will describe the shielding to be used asdtimposition
AND

[ we will submit a diagram showing the configusatif shielding including walls and the ceiling dndicate the thickness of eaf
and penetrations in the shielding
AND

[0 If any accessible areas outside the shieldxgeated to have a dose rate exceeding 0.02 mSve@nper hour, we will identify
the areas and explain how access will be conttolle
AND

[0 For requests to possess more than 2*%Bd (5 million curies), we will submit an evaluaiiof the effects of heating of the
shielding walls by the irradiator sources

For Panoramic Irradiators whose construction will gart after July 1, 1993

[0 We havedentified the building code requirements to whittelding walls will be built and inspections oéthonstruction that
will be performed by local authorities so that tligynot adversely impact the VDH requirements.

For Underwater Irradiators , no response is required from the applicant ioenke application.

Note: VDH does not approve irradiator shield designs. Instead, the agency condpetdibns to ensure that
the maximum dose rate outside the completed shield is according to VDFereeuis.

Reference:American Concrete Institute Standard ACI 318-89, “Building Code Requitsrf Reinforced
Concrete.” This standard is also available for purchase from theidaneConcrete Institute (ACI), P.O. Box
9094, Farmington Hills, Michigan 48333. ACI’s telephone number is (248) 848-3700 and itsURL i
http://www.aci-int.org.

Item 8.4: Fire Protection

Rule: 12VAC5-481-2750; 12VAC5-481-2810; 12VAC5-481-2820

Criteria: Panoramic irradiators must have smoke and heat detectors to detect a fireate ac

alarms, and to cause the source rack to automatically become fully shielded tbemmequirements

as described ih2VAC5-481-2750and12VAC5-481-2810

Discussion:The radiation room must have heat and smoke detectors that activate an audible alarm
capable of alerting a person who can summon assistance promptly. The sourcesomesioiéy
shielded automatically if a fire is detected.

The radiation room must be equipped with a fire extinguishing system capablengtiestting a fire
without the entry of personnel into the room. The system for the radiation room mustdhaneot

valve to control flooding into unrestricted areas.

The fire extinguishing system is required because a fire could disablecttss aontrol system or
could prevent the sources from being shielded, thereby lowering the margintyf Baéefire
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extinguishing system must be operable without entry into the room. During a freeywibield be no
means of assuring that the access control systems and source position sxdrdai@mechanism
that returns the source to the shielded position had operated properly.

For panoramic irradiators whose construction starts after July 1, 1993:

e The applicant must verify that the number, location, and spacing of the smoke and heat
detectors are appropriate to detect fires and that the detectors aptgak@tom mechanical
and radiation damage. The applicant must verify that the design of the fireuestiing
system provides the necessary discharge patterns, densities, and low rcstarados
complete coverage of the radiation room and that the system is protected fromioacimal
radiation damage.

e The licensee must test the ability of the heat and smoke detectors to detedbattivate
alarms, and to cause the source rack to automatically become fully shieldéditiion, the
licensee must test the operability of the fire extinguishing systesndtt required that
licensees turn on extinguishers (i.e., water or chemicals) during testsopiettadility of their
fire protection systems. For more information see “Radiation SafetydPnoginspection and
Maintenance Checks” arippendix J, “Construction Monitoring and Acceptance Testing.”

Response from Applicant:

Item 8.4 Fire Protection(Check boxes)

For Panoramic Irradiators, describe:
[0 The type and location of the heat and smokeotets to be used to detect a fire in the radiatiom
AND

[0 The alarms to alert personnel trained to sumassistance
AND

[0 How the sources will automatically become fighjelded if a fire is detected

AND
[0 How the heat and smoke detectors will be tested

For Underwater Irradiators , no response is required, since the sources\asyslunderwater and not subject to damage by fire.

Iltem 8.5: Radiation Monitors

Rule: 12VAC5-481-450 A; 12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2760; 12VACS5-
481-2780; 12VAC5-481-2810; 12VAC5-481-2820; 12VAC5-481-2870

Criteria: Irradiator facilities must have radiation monitors to detect radiatioslewnel sources
as described iti2VAC5-481 ‘Virginia Radiation Protection Regulations’, Part XIl, ‘Licensing
and Radiation Safety Requirements for Irradiators..

Discussion:This section will only discuss the evaluation of the location of radiation monitors.
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For information regarding the calibration, sensitivity, and testing of mongees‘Radiation
Safety Program - Instruments.”

For irradiators with automatic product conveyor systems

The irradiator must have a radiation monitor with an audible alarm located ¢b Idete radioactive
sources that are carried toward the product exit. If the monitor detects e, syuatarm must sound
and product conveyors must stop automatically. The alarm must be capable of aladingd
individual in the facility that is prepared to summon assistance.

For panoramic irradiators::

A monitor must be provided to detect the radiation level in the radiation room when theisource
indicated to be in the fully shielded position. The monitor must be integrated with soapelr
access door interlocks, as applicable, to prevent room access when the momteadetéevated
radiation level for which the alarm set point is as low as practical but hightetmagoid false
alarms. Room access must also be prevented if the monitor malfunctions or is turned off.

For underwater irradiators that are not in a shielded radiation room:

There must be a radiation monitor over the pool to detect abnormal radiation Ié&eestsomitor

must have an audible alarm and a visible indicator at entrances to the persorssebacte around
the pool. The audible alarm may have a manual shut-off. The alarm must be capadtengfat
individual who is prepared to respond promptly (e.g., prevent movement of irradiated prodict out
pool in the event water is contaminated).

For all irradiators whose construction begins after July 1, 1993
e The licensee must ensure that the location and sensitivity of the monitor usedtisalet=s
carried by the product conveyor system are appropriate.
e The licensee must verify that the product conveyor is designed to stop beforeeaosonirc
could cause a radiation overexposure to any person.

For pool irradiators whose construction begins after July 1, 1993
e If the licensee uses radiation monitors to detect contamination LRUYACS5-481-2870the
licensee must verify that the design of radiation monitoring systems td getgc
contamination includes sensitive detectors located close to where contamiséitiely to
concentrate.
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Response from Applicant:
Item 8.5 Radiation Monitors (check boxes)

[0 We will describe the location and type of raidia monitors that will be used to meet the requieats ofl2VAC5-481-2730,
12VAC5-481-2760and12VAC5-481-2870
AND

[1 Wwe will describe the location and types of misrand those individuals who are trained to resporose alarms. Diagrams an(
sketches should be used, as appropriate.
AND

We will discuss the alarm set-points or thetods for establishing the alarm set-points.
AND

[0 We will describe the evaluation performed teetd®2VAC5-481-28100n detector location and sensitivity and the atzoege
testing that will be performed to meE2VAC5-481-2820

For all Irradiators whose construction begins afterJuly 1, 1993

[0 We have verified the operability of radiation mons and related alarms and interlocks prior talilog sources. For more
information see Appendix J, “Construction Monitayiand Acceptance Testing.”

AND

[0 Wwe will describe the evaluation performed to mE2YAC5-481-28100n detector location and sensitivity and the aatae
testing that will be performed to meE2VAC5-481-2820

Note: All Underwater Irradiators in which the product moves within an enclosed stathary tube are exempt from the
requirements of 12VAC5-481-2760

Iltem 8.6: Irradiator Pools

Rule: 12VAC5-481-450 A; 12VAC5-481-2730; 12VAC5-481-2780; 12VAC5-481-2810; 12VACS5-
481-2820

Criteria: Irradiator facilities with pools must be designed and equipped as descrii®dAc5-481
‘Virginia Radiation Protection Regulations’, Part XlI, ‘Licensing and R adiation Safety
Requirements for Irradiators’ .

Discussion:For facilities initially licensed after July 1, 1993, VDH requires eitheatemtight
stainless steel liner (or a liner metallurgically compatible with atbherponents in the pool) or
construction preventing substantial leakage and a pool surface designelitadefagcontamination.

The purpose of the requirement is to reduce the likelihood of the pool leaking wateryths ma
contaminated or used for shielding purposes. In either case, the licenseevawasitahod to store
the sources safely during repairs of the irradiator pool.

For all licenses initially issued after July 1, 1993, irradiator pools must have etsautre than 0.5
meter below the normal low water level that could allow water to drain out of theRipes$ that
have intakes more than 0.5 meter below the normal low water level and that cosldipbbas must
have breakers to prevent siphoning. Irradiator pools must have a means to replemnigiatiatiost.
The means to replenish the water does not have to be automatic. Irradiator poalsonste a
clearly visible indicator to show if the pool water level is above or below the ntowalater level.
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For all Pool Irradiators :

e A physical barrier, such as a railing or cover, must be used around or overorrpda@s
during normal operation to prevent personnel from accidentally falling into the pool. The
barrier may be removed during maintenance, inspection, and service operationfilso, t
ensures compatibility with OSHA requirements and ANSI standards.

e Irradiator pools must be equipped with a purification system capable of mainthieingter
during normal operation at a conductivity of 20 microsiemens per centimeter antegsth
enough clarity to allow for inspection of the source and source rack for damage and proper
position. The water purification system is needed to minimize the probabilibrroson of
the sealed sources and the source rack.

e The 0.02 mSv (2 mrem) per hour limit on the dose rates for poles and long-handled tools to be
used in irradiator pools is imposed to prevent radiation streaming. Hollow and low-density
poles and tools can have either vent holes to allow shielding water to enter cersugnds
to prevent radiation levels at handling areas of the tools from exceeding 0.02 mSm{2 mre
per hour.

For panoramic irradiators whose construction began after July 1, 1993he licensee must verify
that the pool design ensures its integrity as requirelPMAC5-481-2810and that the design of the
water purification system is adequate. The licensee must also conduct orspaati tests of the
pool and water handling systems to meet the requiremeh®/#C5-481-2820 SeeAppendix J,
“Construction Monitoring and Acceptance Testing.”

Response from Applicant:

Item 8.6 Irradiator Pools (check boxes)
For all Pool Irradiators, describe:

[0 The high and low water-level indicators andrtheeations
AND

[0 The purification system for the pool with arpknation of why it is capable of maintaining pegalter conductivity less than 20
microsiemens per centimeter
AND

The means to replenish pool water
AND

The barrier used during normal operation tav@né personnel from falling into the pool
AND

How high radiation doses from radiation stresgniill be avoided when using long-handled toolpales (use sketches if
appropriate).
AND

[0 If the pool has outlets more than 0.5 meteowethe surface that could allow water to drain@iuthe pool, the means of
preventing inadvertent excessive loss of pool w@ethis context outlets do not include transtdyds between adjacent pools
because the transfer tubes do not provide a meaai®tv water to drain out of the pools).

For Irradiators licensed after July 1, 1993, desche:

[] The pool liner. If no water-tight stainlessedtiner or a liner metallurgically compatible witither components in the pool is
used, explain why the pool has a low likelihoodwabstantial leakage and how decontamination coalldcicomplished if
necessary.
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Iltem 8.7: Source Rack

Rule: 12VAC5-481-450 A; 12VAC5-481-2780; 12VAC5-481-27902VAC5-481-2810; 12VAC5-
481-2820

Criteria: Systems must be in place to protect the source rack.

Discussion:An important element in a radiation safety program is providing systems totghatec
source rack and the mechanism that raises and lowers the sources.

For all irradiators , if the product to be irradiated moves on a product conveyor system, the source
rack and the mechanism that moves the rack must be protected by a barriersotogprdeent
products and product carriers from hitting or touching the rack or mechanism.

For irradiators whose construction begins after July 1, 1993

e For pool irradiators, the licensee must verify that there are no crevices soutise or
between the source and source rack that would promote corrosion on a critical area of the
source (e.g., crevice corrosion, an inaccessible location in or around the souac&snottr
low oxygen concentrations).

e For panoramic irradiators, the licensee must determine that if theesagftcdrops due to loss
of power, the fall will not damage the source rack and that if the source rack drops due t
failure of cables (or alternate means of support), it will not cause los®gfitgtof sealed
sources. In addition, licensees should review the potential of sealed sourcesrie bec
dislodged from the source rack when dropped as a result of loss of power, faillrkesf oa
other alternate means of support.

e For panoramic irradiators, the licensee must review the design of themsachlhat moves
the sources to ensure that the likelihood of a stuck source is low and that, if theckaclas
means exists to free it with minimal risk to personnel.

e For panoramic irradiators, the licensee must test the movement of the soksderacoper
operation prior to source loading; testing must include source rack lowering doiltated
loss of power.

e For all irradiators with product conveyor systems, the licensee must obedrtesathe
operation of the conveyor system to ensure that the requiremérg AC5-481-2790are
met for protection of the source rack and the mechanism that moves the rawl nbestt
include tests of any limit switches and interlocks used to protect the sockanch
mechanism that moves the rack from moving product carriers.

SeeAppendix J, “Construction Monitoring and Acceptance Testing.”
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Response from Applicant:

Item 8.7 Source RacKcheck boxes)

[1 we will submit procedures for ensuring souekrprotection. If the product moves on a prodoctveyer system, describe th
source rack protection to be provided to preveatipcts and product carriers from touching the souack or mechanism that
moves the rack.

AND

[0 we will provide diagrams or sketches of thosgtesys, if appropriate.

Item 8.8: Power Failures
Rule: 12VAC5-481-450 A: 12VAC5-481-2800t2VAC5-481-2810; 12VAC5-481-2820

Criteria: If electrical power at a panoramic irradiator is lost for longer thanddhss, the sources
must automatically return to the shielded position. In addition, the lock on the door of #imnadi
room of a panoramic irradiator must not be deactivated by a power failure.

Discussion:Automatic source retraction in case of power loss must be accomplished withibeit offs
power. The loss of offsite power may occur at irradiator facilities due amsnautside the control of
the licensee. In those cases where loss of offsite power occurs, the liseresponsible for ensuring
that the sources automatically return to the shielded position in accordand2Vi#tE5-481-2800
This is normally accomplished by an irradiator design that does not neeccalesigrgy to retract

the sources. In additiod2VAC5-481-2800requires that the lock on the door of the radiation room
may not be deactivated as the result of a power failure. It also requires thgtadpower failure, the
licensee must ensure that anyone entering the area of any irradiatosoinees are located must
use an operable and calibrated radiation survey meter.

The licensee needs to demonstrate how the source rack would be retracted intdotna sbseion

in the event of a power outage and what effects the loss of power would be on the lock of the door to
the radiation room that contains the sources. If the locks on the doors did not function asidesilgn
allowed entry into the radiation room, the licensee would need to have procedures io pteszgd

that safety features would prevent an individual from being exposed to the sourcegslifl thet

retract to the shielded position. Backup power is not required as long as loss of pbeauseilthe

source to return to its shielded position (e.g., the source returns to the shielded postiiion due

gravity).
For panoramic irradiators whose construction began after July 1, 1993, the licenststis

ability of the source rack to return to its shielded position during a power loss gnaaté 0
seconds. For more information; s&gpendix J, “Construction Monitoring and Acceptance Testing.”
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Response from Applicant:

Item 8.8 Power Failures(Check boxes)
For Panoramic Irradiators,
O We will describe how loss of power will affect tloeek on the doors in the radiation room.

AND

O If construction began after July 1, 1993, we wékcribe how the sources are automatically retutméiue shielded positio
if offsite power is lost for longer then 10 seconds

For Underwater Irradiators, no response is required

Reference:NRC Manual Chapter 2815 titled “Construction and Preoperational Inspectianarfafic, Wet-
Source-Storage Gamma Irradiators.” This standard is also aeditailpurchase from the American Concrete
Institute (ACI), P. O. Box 9094, Farmington Hills, Michigan 48333. ACI’s telephone numi&:8¥ §48-
3700 and its URL is <http://www.aci-int.org>.

Item 9: Radiation Safety Program

Item 9.1: Audit Program
Rule: 12VAC5-481-630; 12VAC5-481-990

Criteria: Licensees must review the content and implementation of their radiation iprotect
programs at least every 12 months to ensure the following:

e Compliance with VDH and DOT regulations (as applicable), and the terms and conalitions
the license;

e Occupational doses and doses to members of the public are ALBERAC5-481-63(); and

e Records of audits and other reviews of program content are maintained fos.3 year

Discussion:Applicants must develop and implement an audit proghgpendix K contains a
suggested audit program that is specific to the use of irradiators amegadate to the agency. All
areas indicated iIAppendix K may not be applicable to every licensee and all items may not need to
be addressed during each audit. For example, licensees do not need to addresschrdasat

apply to their activities, and activities which have not occurred since theithshaed not be

reviewed at the next audit.

Currently, the agency’s emphasis in inspections is to perform actual dimes\at work in progress.
As a part of their audit programs, applicants should consider performing unannouncedfaudit
irradiator operators to determine if, for example, operating and emergmugdures are available
and are being followed.

It is essential that once identified, problems be corrected comprehgrasidein a timely manner;
Information Notice (IN) 96-28, “Suggested Guidance Relating to Developmemmatementation
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of Corrective Action,” provides guidance on this subject. The agency will revievcémsée’s audit
results and determine if corrective actions are thorough, timely, and suffiwiprevent recurrence.
If violations are identified by the licensee and these steps are taken, thg eaeezercise
discretion and may elect not to cite a violation. The agency’s goal is to eneq@uosagpt
identification and comprehensive correction of violations and deficiencies.

Licensees must maintain records of audits and other reviews of program ematémiplementation

for 3 years from the date of the record. The agency has found audit recordsthit ihe following
information to be acceptable: date of audit, name of person(s) who conducted audit, peractesicont
by the auditor(s), areas audited, audit findings, corrective actions, and-tglow

Response from Applicant:

Item 9.1 Audit Program

The applicant is not required to, and should nabnst its audit program to the agency for reviethis matter will be examined
during inspection.

Item 9.2: Radiation Monitoring Instruments

Rule: 12VAC5-481-450; 12VAC5-481-640; 12VAC5-481-720; 12VAC5-481-750; 12VAC5-481-
1000; 12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2740; 12VAC5-481-2750; 12VAC5-
481-2760; 12VAC5-481-2860; 12VAC5-481-2890; 12VAC5-481-2930

Criteria: VDH requires specific types of instruments to perform radiation surveys anzhitom
certain activities.

Discussion:Irradiator licensees must have survey instruments and radiation monit@scaded in
12VAC5-481-750and12VAC5-481-2760.Irradiator licensees must have a variety of radiation
detection instruments including portable survey instruments as well asdietion monitors.

Survey Instruments

Surveys that are required before and during operation of all types of ioradi@quire using survey
instruments which:

e measure the type of radiation expected
e are calibrated:
at least every 12 months
using a source of radiation similar to that found in the irradiator
after any servicing or repair (other than a simple battery exehang
to ensure that exposure rates indicated by the meter do not vary from the actualecrgies
by more than + 20% on each scale
by the instrument manufacturer or person specifically authorized by the VDHRGeN
another Agreement State to calibrate survey instruments
e do not saturate and read zero at high radiation dose rates.

47



The survey instruments should measure at least 0.05 mR through 200 mR per hour (2 mSv) and be
checked for functionality with a source of radiation at the beginning of eacH dag ¢e.g., with a
check source). Plans to conduct non-routine operations such as installation, initieirr sdievey,
repair, and maintenance of components related to the radiological safetyrcddiegar, sealed
source relocation, replacement, and disposal of sealed sources, alignment or resealatof
sources from service must include an evaluation of the type of survey instrumensadd#ecause
some of these operations may increase the individual’s risk of radiation exposuesopéegions
should be carefully monitored with an appropriate survey meter. Furthermore, pildpatioa of a
survey meter is important for initial surveys since they can be used as &obasiblic dose
estimates. For those licensees requesting authorization to calibraheurvey instruments,
Appendix L contains calibration procedures acceptable to the agency.

Radiation Monitors

The requirements for use of radiation monitors are describE2MAC5-481-2760and shown in
Table 3

Fixed radiation monitors are used to detect the presence of radiation for varjposeguat irradiator
facilities. They are vital to access control systems because they petaati®nic signals used to
activate both audible and visual alarms when radiation is present. Monitors thahavwaiduals of

the presence of high radiation or which are integrated with personnel access kibto [mevent
room access under high radiation conditions should be designed to provide fail-safe operation (
the radiation monitor for any reason fails to respond to radiation, the systerd phmute for a
backup warning system).

For radiation monitors, describe the type of monitors used to meet the requirenieh\t&.66-4381-
2730, 12VAC5-481-276@nd12VAC5-481-2870(The location of these monitors and alarm set-
points were described in the response to “Facilities and Equipment - Radiation

Monitors.”)
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Table 3: Requirements for Radiation Monitors

Type of Irradiator

Monitor Required

Purpose of Monitor

Required Checks

Panoramic pool

Gamma sensing
integrated with personnel
access locks. Must
activate alarm if entry is
attempted while sensing
radiation (2VAC5-481-
2730

Detects presence of high
radiation in radiation room
to prevent room access
when radiation levels are
high

Periodic checks with
radioactive check source to
confirm operability

All pool types (required
unless water is checked
daily by analysis of a
sample of pool water)

Gamma sensing of pool
circulating system. Must
activate an alarm set-poi
as low as practical when
pool is contaminated.
(12VAC5-481-2870)

nt

Detects a possible leaking
sealed source

Periodic checks with
radioactive check source to
confirm operability and
sensitivity.

Underwater type not in g
shielded radiation room

Gamma sensing mounteq
over the pool. Must have
an audible alarm capable
of alerting an authorized
individual. (L2VACS5-
481-2760

]

Detects abnormal radiation
levels

Periodic checks with
radioactive check source to
confirm operability and
sensitivity

Any irradiator using a
product conveyor systen

Gamma sensing to detec

n and stop the product
conveyor if a source is
present {2VAC5-481-
2760and12VAC5-481-
2810

t

Must stop conveyor before

source on the conveyor car

cause a radiation

overexposure to any persof

aPeriodic checks with
radioactive check source to
confirm operability. The

n location and sensitivity of the
monitor to detect sources
carried by the product conveyq
must be evaluated

Response from Appl

icant:

Item 9.2 Radiation Monitoring Instruments (Check one box)

O

We will use instruments that meet the radmatimnitoring instrument specifications published\ppendix K of VAREG

‘Guidance forl2VAC5-481 Part Xl Irradiators’. Additionally, each survey meter Milve been calibrated by the

manufacturer or other person authorized by VDHNRE, or another Agreement State to perform sumeter calibrations no|

more than 12 months before the date the meteers. us

OR

We will use instruments that meet the radiatimnitoring instrument specifications published\ppendix K of VAREG

‘Guidance forl2VAC5-481 Part Xll Irradiators’. Additionally, we will implement th@odel survey meter calibration progra
published in Appendix L of VAREG ‘Guidance fa2VAC5-481 Part Xll Irradiators’ and we ensure that each survey nvete

have been calibrated no more than 12 months b#ferdate the meter is used.

OR

We will have access to survey equipment angifocedures for ensuring that interlocks functesrequired, to return moving
irradiator sources to the shielded position andéiermining source shielding integrity after arnideat involving the irradiator.

Alternative responses will be evaluated using the criteria listedea
The VDH license will state that survey meter calibrations lwélperformed by the instrument

manufacturer or a person specifically authorized by VDH, NRC or anotheegnt State to
calibrate instruments, unless the applicant specifically requestuthorization. Applicants seeking
authorization to perform survey meter calibrations must submit additinformation for review. See

Appendix L for

more information.
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o Regardless of whether an applicant is authorized to calibrate surtensmecontracts an authorized
firm to perform calibrations, the licensee must retain calibraticordsdor at least 3 years.

Item 9.3: Material Receipt and Accountability

Rule: 12VAC5-481-100; 12VAC5-481-450; 12VAC5-481-500; 12VAC5-481-570; 12VAC5-481-
571; 12VAC5-481-840; 12VAC5-481-850; 12VAC5-481-860; 12VAC5-481-900; 12VAC5-481-
1000; 12VAC5-481-1090; 12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2750; 12VAC5-
481-2840; 12VAC5-481-2930; 12VAC5-481-3100

Criteria: Licensees must do the following:

e Develop, maintain, and implement a procedure to account for licensed material.
e Maintain records of receipt, transfer, and disposal of licensed materiad€adéed sources).

Discussion:While loss, theft, or misplacement of licensed material at most itoadéilities is
unlikely because of limited access to sealed sources and the hazards invdivegabwotching
unshielded sources, accountability for licensed materials must be ensoeededd materials must be
tracked from “cradle to grave” in order to ensure accountability and enstipods@ssion limits
listed on the license are not exceeded.

Licensees must maintain records of receipt, transfer and disposal and impd@naecountability
procedure. Because this guide covers various types of irradiators, it is notgtusgitdscribe a
specific procedure for material accountability that will apply to evémason. In developing a
licensed material accountability program, the applicant should take intalecatsdn the specific
conditions at its facility. Receipt, transfer, and disposal records must baimaihtor the times
specified in12VAC5-481-100, 12VAC5-481-578nd12VAC5-481-2930

Typically, these records contain the following types of information:

e Radionuclide, activity (in units of becquerels or curies), and date of measurement of
byproduct material in each sealed source

e Manufacturer’s (or distributor's) name, model number, and serial number of edeth se
source containing byproduct material

e Location of each sealed source

e For materials transferred or disposed of, the date of the transfer or disposahmdlicense
number of the recipient, description of the affected radioactive materialréelgpnuclide,
activity, manufacturer’s (or distributor's) name and model number, serial mumbe

‘Cradle to Grave’ Accountability refers to maintaining the radioactiagennl from the moment it
becomes a part of your organization (whether through creation there, deliveregamgpaic)
through performing the quarterly inventories (ensuring the materiabsidéoc etc) until it leaves
your organization (through shipment, disposal on/off site, etc)
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Response from Applicant:

Item 9.3 Material Receipt And Accountability (Check box)

[] we will submit a description of procedure(s) émsuring material accountability.

Item 9.4: Occupational Dose

Rule: 12VAC5-481-630; 12VAC5-481-640; 12VAC5-481-650; 12VAC5-481-680; 12VAC5-481-
690; 12VAC5-481-700; 12VAC5-481-710; 12VAC5-481-750; 12VAC5-481-760; 12VAC5-481-
990; 12VAC5-481-1020; 12VAC5-481-1030; 12VAC5-481-1040; 12VAC5-481-2850

Criteria: The requirements for occupational dosimetry are showialie 4.

Table 4: Occupational Dose Limits For Adults
Occupational Dose Limits for Adults (12VAC5-481-640)

Body Location Dose (Annual)
Total Effective Dose Equivalent 0.05 Sv (5 Rem)

(TEDE)

Dose to the skin of the whole body or

e 0.5 Sv (50 Rem)
any extremity

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below the knes

1Y%

* The licensee must maintain, for inspection byalgency, documentation demonstrating that unmaedtordividuals are not likely to
receive, in one year, a radiation dose in exced9¥ of the allowable limits.

Discussion:Other individuals who perform certain non-routine operations (e.g., source loading,
unloading, and repositioning; troubleshooting the control console; clearing stuc& saks;
investigating/remediating removable contamination/leaking sourceisistedling source cables; and
any other activity during which personnel could receive radiation doses exg&alH limits) are
likely to exceed 10% of the limits (sé@pendix I). Applicants will also be required to provide
dosimetry (whole body and perhaps extremity monitors) to individuals performingeswates.

When personnel monitoring is needed, most licensees use either film badgesy 6hbsatly
stimulated luminescence dosimeters (OSL) that are supplied by a Ngpp#®ved processor. The
exchange frequency for film badges is usually monthly due to technical concernslabtading.
The exchange frequency for OSL is usually quarterly. Applicants should tleifthe processor is
NVLAP-approved. Consult the NVLAP-approved processor for its recommendatiogscfuange
frequency and proper use.
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Some workers (e.g., package handlers, shipping personnel, and custodial personnel) magrwork ne
the irradiator but are not likely to exceed 10% of the limits. RefApfeendix M for guidance for
demonstrating that an unmonitored individual will not exceed 10% of the limits.

Response from Applicant:

Item 9.4 Occupational Dose(Check one box)

[ we will maintain, for inspection by the agendgcumentation demonstrating that unmonitoredviddals are not likely to
receive, in one year, a radiation dosexitess of 10 percent of the allowable limitd 2VAC5-481-640and in accordance
with 12VAC5-481-2850

OR
[0  We will provide dosimetry processed and eviglddy a NVLAP-approved processor that is exchamgedirequency
recommended by the processor.

Iltem 9.5: Public Dose

Rule: 12VAC5-481-10; 12VAC5-481-630; 12VAC5-481-720; 12VAC5-481-730; 12VAC5-481-
840; 12VAC5-481-1050; 12VAC5-481-2730; 12VAC5-481-2740; 12VAC5-481-2980; 12VACS5-
481-3080

Criteria: Licensees must do the following:

e Ensure that irradiators and their sealed sources will be used, transportedreshthstuch a
way that individual members of the public will not receive more than 1 milligiéwSv)
[100 millirem (mrem)] in one year, and the dose in any unrestricted altestexceed 0.02
mSv (2 mrem) in any one hour, from licensed operations.

e Control and maintain constant surveillance over licensed material that is notoeshmd
secure stored licensed material from unauthorized access, removal, or use.

Discussion:Members of the public include all persons who are not radiation workers. This includes
persons who work or may be near locations where licensed material is usgeé@dastd employees
whose assigned duties do not include the use of licensed materials and who work in tige vicini
where licensed material is used or stored.

Security procedures described in “Facilities and Equipment - Access Cosiatds irradiator
facilities must have access controls to prevent inadvertent entry into thigoraci@m, as required
by 12VAC5-481-2730andshould be sufficient to limit the exposure to the public during use or
storage. Public dose is controlled, in part, by ensuring that irradiators are @egurirradiator is
locked or located in a locked area) to prevent unauthorized access or use. Irradiatasugky
restricted by controlling access to the keys needed to operate thearradi@for to keys to the
locked irradiator area. Only authorized users should have access to these keys.

Public dose is also affected by the choice of storage and use locations andrmrsiitioe an

irradiator produces a radiation field, it must be located and constructed so tthaéeha an

unrestricted area (e.g., an office or the exterior surface of an outdljldees not exceed 0.02 mSv

(2 mrem) in any one hour and the dose to an individual does not exceed 1 mSv (100 mrem) in a yeatr.
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Use the concepts of time, distance, and shielding when choosing storage and wseslocati
Decreasing the time spent near an irradiator, increasing the distamcthé irradiator, and using
shielding (i.e., brick, concrete, lead, or other solid walls) will reduce theticadexposure.
Licensees must determine the radiation levels in unrestricted areathatraally occupied during
operation of an irradiator.

Table 5: Radiation Dose Limits Specified in 12VAC5-481-2740

Irradiator Type Limit Where Measured Source
Position
Panoramic 0.02 mSv (2 mrem) per 30 centimeters or more Exposed
hour from the wall (of the room
where the sources are
exposed) mn areas normally
occupied
Pool irradiator (including {0.02 mSv (2 mrem) per 30 centimeters over the Shielded
panoramic pool irradiators [hour edge of the pool iradiator
and underwater
irradiators)
Dry-source-storage 0.02 mSv (2 mrem) per 1 meter from the shield of [Shielded
panoramic irradiator hour a dry-source-storage
panoramic irradiator
Dry-source-storage 0.2 mSv (20 mrem) per 5 centimeters from the Shielded
panoramic irradiator hour shield

Doses adjacent to the irradiator location can be determined by direct measisrand calculations
using the “inverse square” law to evaluate the effect of distance on radiatdts) Bnd occupancy
factor to account for the actual presence of the member of the public. If, akiagraa initial
evaluation, a licensee changes the conditions used for the evaluation (e.g., chasigeklthg of
the irradiator, increases the source strength, changes the type or fregfueracifator use, or
changes the occupancy of adjacent areas), then the licensee must pedarmvaluation to ensure
that the public dose limits are not exceeded and take corrective action, as needed.

During agency inspections, licensees must be able to provide documentation deémgnisyra
measurement or a combination of measurement and calculation, that the totiaieeffese
equivalent to the individual likely to receive the highest dose from the licensetiop&toes not
exceed the annual limit for members of the public. Sggendix N for examples of methods to
demonstrate compliance.

Response from Applicant:

Iltem 9.5 Public Dose

No response is required, in this license applicatimwever the licensee’s evaluation of public deslebe examined during an
inspection.

53



Item 9.6: Operating and Emergency Procedures

Item 9.6.1. Operating Procedures

Rule: 12VAC5-481-630; 12VAC5-481-720; 12VAC5-481-840; 12VAC5-481-2260; 12VAC5-481-
2680; 12VAC5-481-2730; 12VAC5-481-2770; 12VACS5-481-2840; 12VAC5-481-2880

Criteria: The applicant must have and follow written operating procedures for items esppécifi
12VAC5-481-2840

Discussion:Operating procedures must be developed, maintained, and implemented to ensure that
irradiators are used only as they were designed to be used, and radiation e¢bsed lbgc

occupational workers and members of the public are ALARA. Copies of operatirggipres should

be provided to all irradiator operators. In addition, the applicant must post current dajpesabing
procedures applicable to licensed activities at each site. If posting efdpres is not practicable, the
licensee may post a notice which describes the documents and states wherg thegxaained.

Improper operation could lead to the damage or malfunction of an irradiator and pgtksttial
radiation overexposures to individuals. The applicant will provide summaries of ttenvaqerating
procedures describing their important radiation safety aspects. The levaib$kieuld be sufficient
to demonstrate that regulatory requirements have been addressed.

If the radiation room of a panoramic irradiator has roof plugs or other movable shidldngt not
be possible to operate the irradiator unless the shielding is in its proper locatiomqUiviement
may be met by interlocks that prevent operation if shielding is not placed propbylyan operating
procedure requiring inspection of shielding before operating.

Normally, the manufacturer or a person specifically authorized by VDK dbiRanother Agreement
State will perform non-routine operations involving, source loading, unloading and i@pogit
troubleshooting the control console; clearing stuck source racks; investigatiediating removable
contamination/leaking sources; (re)installing source cables; and otieal aperations requiring
special skills or the potential for radiation overexposures. If these operatomst gerformed
properly with attention to good radiation safety principles, the irradiatomwmiagperate as designed
and personnel performing the operations could receive potentially lethal expdfsivespplicant
wishes to perform non-routine operations, the informatiofpipendix | should be provided.

Repair and Preventive Maintenance

Outlines of maintenance, service, and repair procedures are not required. Htveseeshould be
done according to the manufacturer’s written instructions, where applicable,lifiedyeersonnel
using their knowledge, experience, judgment, and skills to respond to each paiiticalams

Improper repairs or maintenance not being performed in a timely fashiodevdsied as a
contributing cause of many of the incidents reviewed in NUREG-1345, “Review of Eatdrdasge
Pool-Type Irradiators.” Therefore, malfunctions and defects found during tr@paad maintenance
checks must be repaired without undue delay. It is understood that it may be ndoesistamn a
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special part, piece of equipment, or particular skilled labor that may not bly eeaadiable.

Licensees are allowed some flexibility in making non-critical irgpAs long as a reasonable effort is
made, the licensee will meet the intent of the requirement. However, some egpairitical and not
subject to the latitude ib2VAC5-481-2880 For example, licensees must make repairs to the access
control system before operating the irradiator to ensure compliancé2M#C5-481-2730

Preventive maintenance should be performed according to the manufacturigeis wstructions. If
manufacturer’s written instructions are not available, the applicant shofidrper review of the
systems comprising the irradiator in consultation with knowledgeable indivicualdetermine and
implement an appropriate schedule for preventive maintenance.

Security of Licensed Material

The agency considers security of licensed material extremely impartdrack of security is a
significant violation for which licensees may be subject to enforcement acttbough it is
generally difficult to access sealed sources used in most irradiatorpptioaiat should develop,
maintain, and implement procedures to prevent unauthorized access, removal, or useeoisig |
material. Also, procedures should require that all areas associated vditatar@perations,
particularly control and interlock systems, be locked and secured against uzadthocess.

Revision of Procedures

The licensee may revise operating procedures without VDH approval orlgfiftlaé following
conditions are met:

e The revisions do not reduce the safety of the facility

e The revisions are consistent with the outline or summary of procedures submitt¢iolewi
license application

e The revisions have been reviewed and approved by the RSO

e The users or operators are instructed and tested on the revised procedurdbdeforeput
into use.

Procedure for Identifying and Reporting Defects andNon--Compliance as
Required by 10 CFR Part 21

Rule: 12VAC5-481-1100; 12VAC5-481-1110; 12VAC5-481-2940; 10 CFR Part 21

Criteria: Licensees must notify VDH if defects and failures are found in a basic compatent
could create a substantial safety hazard.

Discussion:Equipment defects that could create a substantial safety hazard or equ#lmerst
involving VDH-regulated activities must be reported to VDH. For example,adaif an access
control system such that a person could enter the radiation room during a time wéeaurtks are
exposed in a panoramic irradiator or a defect in an interlock that prevents theopsra
panoramic irradiator in the event a roof plug or other movable shielding is not in piecatiy
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personnel should be instructed to report any malfunction or defect in irradiator equipme
management so that management can take appropriate action.

Item 9.6.2: Emergency Procedures

Rule: 12VAC5-481-630; 12VAC5-481-720; 12VAC5-481-740; 12VAC5-481-840; 12VAC5-481-
1090; 12VAC5-481-1100; 12VAC5-481-1110; 12VAC5-481-1150; 12VAC5-481-2260; 12VAC5-
481-2680; 12VAC5-481-2760; 12VAC5-481-2800; 12VAC5-481-2840; 12VAC5-481-2870;
12VAC5-481-2910; 12VAC5-481-2940; 10 CFR 21.21

Criteria: The licensee must have and follow emergency or abnormal event procedures, dappropria
for items listed inl2VAC5-481-2840 Emergency procedures should include notifying the agency
during and after emergencies and abnormal events.

Discussion:Licensees must have and follow emergency or abnormal event procedures, aepmpria
the irradiator type, for:

Sources stuck in the unshielded position

Personnel overexposures

A radiation alarm from the product exit portal monitor or pool monitor

Detection of leaking sources, pool contamination, or alarm caused by contamination of pool

water (includel2VAC5-481-740and12VAC5-481-287Qequirements)

e A low- or high-water level indicator, an abnormal water loss, or leakage fr@source
storage pool

e A prolonged loss of electrical power (incluti2VAC5-481-2800and12VAC5-481-2910
requirements)

¢ Afire alarm or explosion in the radiation room

¢ An alarm indicating unauthorized entry into the radiation room, area around pool, or another
alarmed area

e Natural phenomena, including an earthquake, a tornado, flooding, or other phenomena as
appropriate for the geographical location of the facility

e The jamming of automatic conveyor systems.

The applicant should consider other events which may require emergency or alavemhal
procedures (e.g., abnormally high radiation levels indicated by the areaoradiatnitor, collision
with the source(s) or source rack).

Emergency and abnormal event procedures should include who will be notified of the ever, the
of the RSO, and what records of the event will be kept. The procedures should cleafly identi
telephone numbers of the RSO or other individuals who can provide assistance including the
irradiator manufacturer (or distributor) and state and local agencies. Tieelpres should include
actions to be taken immediately after discovering the emergency onaddrexent.

Emergency procedures should also include notifying the agency when eventsdpeatipendix
O occur.
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The RSO must be proactive in evaluating whether agency notification is cedri@ier to
Appendix O and the regulationd 2VAC5-481-1090, 12VAC5-481-1100, 12VAC5-481-1110,
12VAC5-481-1150and 12VAC5-481-2940%or descriptions of when and where notifications are
required.

Emergency procedures generally should not include post-emergency coraetibme and repairs,
since there will be time to carefully consider such actions on a casgsbybasis after the situation is
under control. Copies of emergency procedures should be provided to all irradiator spkrator
addition, licensees must post current copies of emergency procedures apfuitiablesed activities
at each site. If posting of procedures is not practicable, the licensee maynptise that describes
the documents and states where they may be examined.

Emergency procedures for personnel overexposures, fire alarms, explosioragtdtierr room, and
natural phenomena may involve emergency responders outside the applicant’s tiogaiiiza
applicant should inform and/or train individuals in these organizations regarding the wngeens
and hazards associated with emergencies at the irradiator facilityskamage, hospitals should be
informed about the different radiation accidents that could occur at the faaifyoyerexposure vs.
personnel contamination incident).

The licensee may revise emergency procedures without VDH approval olhlyf ifree following
conditions are met:

e The revisions do not reduce the safety of the facility

e The revisions are consistent with the outline or summary of procedures subntittdicewi
license application

e The revisions have been reviewed and approved by the RSO

e The users or operators are instructed and tested on the revised procedurebdyefreeput
into use.

Provide an outline that specifically states the radiation safety aspebeswfitten emergency
procedures listed in the “Discussion” section (i.e., those procedures [ISIPUAC5-481-2840).

Response from Applicant:

Item 9.6 Operating And Emergency ProcedureqCheck all that apply)

[0 We will develop, implement, maintain, and dizite operating and emergency procedures thaiwe#t the Criteria in the
section titled ‘Operating and Emergency Procedure’AREG ‘Guidancel2VAC5-481 Part Xl Irradiators’. (Procedures arf
attached)

OR
We will submit alternative procedures. (Praged are attached)

AND

Licensees must have and follow emergency nomabal event procedures, appropriate for the iataditype as required by
12VAC5-481-2840

AND

[0 For routine operations: We will provide an auglithat specifically states the radiation safepeats of the written operating
procedures (i.e., those procedures listet2MAC5-481-2840.

57



Note: Information requested iAppendix | will be reviewed on a case-by-case basis; if approved, the license
will contain a condition authorizing the licensee to perform non-routine opesat

Reference:NUREG-1345, “Review of Events at Large Pool-Type Irradiators,” datediVi£389 or IN 83-
09: “Safety and Security of Irradiators,” dated March 9, 1983.

Iltem 9.7: Leak Tests

Rule: 12VAC5-481-740; 12VAC5-481-1010; 12VAC5-481-1150; 12VAC5-481-2720; 12VAC5-
481-2870; 12VAC5-481-2930; 12VAC5-481-2940; 12VAC5-481-3690

Criteria: VDH requires testing to determine whether there is any radioactkegedrom the
sources in the irradiator. Records of the test results must be maintained.

Discussion:
Dry-Source-Storage Sealed Sources

Each dry-source-storage sealed source must be tested for leakagerdh értervals12VAC5-481-
2870prohibits sources from being used unless the licensee tests the sources for laaks or h
certificate from a transferor that leak tests have been performed wittontésrbefore the transfer.

The measurement of the leak test sample is a quantitative analysis gethatimstrumentation used
to analyze the sample be capable of detecting 200 becquerels (0.005 microcad@aativity and
must be performed by a person approved by VDH, NRC, or another Agreement Stdiarto fher
test.

Manufacturers, consultants, and other organizations may be authorized by VDHoN&Gther
Agreement State to either perform the entire leak test sequence foliaghseés or provide leak test
kits to dry-source-storage licensees. In the latter case, the licemsg@edcsed to take the leak test
sample according to the irradiator manufacturer’s (or distributor’s)renklitt supplier’s instructions
and return it to the kit supplier for evaluation and reporting results. Leak negiesashould be
collected at the most accessible area where contamination would accunthiateeiled source were
leaking. Licensees may also be authorized to conduct the entire leak test sdupraseéres.
Appendix P contains a model leak test program.

Pool Irradiators

For pool irradiators]12VAC5-481-287Qrohibits sources from being put into the pool unless the
licensee tests the sources for leaks or has a certificate fromfertoatisat leak tests have been
performed within 6 months before the transfer. After placing sources in the poohtdrenust be
checked for contamination each day the irradiator operates. For pool irrsdieddirtesting sources
by wipe-testing is not highly sensitive or effective. The check may be donelgithsing a radiation
monitor on a pool water circulating system or by analyzing a sample of ptel. W analyzing a
sample of pool water, the results must be available within 24 hours.
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Whether the applicant desires to check for contamination by analyzing a peobesaple daily, or
by continuous monitoring, the procedures and sensitivity of the equipment to be used should be
detailed in the application. If collecting a pool sample, use a sensitiveatetenth as a sodium
iodide detector, to verify the absence of detectable contamination in the samgpieg ifhe
continuous monitoring method, applicants may use a less sensitive detector such astad&ivl d
affixed to a filter/demineralizer where radioactive material woulddseentrated.

If the licensee detects a leaking source, the licensee must promptlypehnscknel, equipment,
facilities, and irradiated products for contamination. If any personnel or praeuiciusmd to be
contaminated, decontamination must be performed immediately. If a source is foundakitg;, |
the licensee must arrange to remove the leaking source from service and hewet@rdmated,
repaired, or disposed of by a VDH, NRC, or another Agreement State lickaseeauthorized to
perform these functions. If the pool is contaminated, the licensee must aoaheggntthe pool until
the concentration levels do not exceed the appropriate concentratPviAC5-481-3690 See
12VAC5-481-1100and12VAC5-481-11500r reporting requirements. Upon detection of leaking
sources, licensees should consider immediately stopping irradiator operatiansnizenspread of
contamination.

Response from the Applicant:

Item 9.7 Leak TestgCheck one box for each type)

For Dry-Source-Storage Irradiators:

[0 Leaktests will be performed at intervals twoeéxceed 6 months and will be performed by ammization authorized by VDH,
NRC, or another Agreement State to either perférenentire leak test sequence for other licensepsowide leak test kits to
dry-source-storage licensee as required ByAC5 481-2870

OR

[0 we will perform leak testing and sample analysid will follow the model procedures in AppenBixf VAREG ‘Guidance for
12VAC5-481 Part Xll Irradiators’. (Procedures are attached)

OR
[0 we will submit alternative procedures. (Prased are attached)

For Pool Irradiators::

[] we will include a description of equipment, gedures, and sensitivity of method that will bedusecheck for contamination by
analysis of a sample of pool water.

|:| We will include a description of equipment, procel) and sensitivity of method that will be usedheck for contamination b
continuous monitoring.

Note: Requests for authorization to perform leak testing and sample anailysis reviewed and, if
approved, VDH staff will authorize via a license condition.

ReferencesDraft Regulatory Guide FC 412-4, “Guide for the Preparation of Applicatmrtbé Use of
Radioactive Materials in Leak-Testing Services,” dated June 1985.
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Item 9.8: Inspection and Maintenance Checks

Rule: 12VAC5-481-630; 12VAC5-481-2680; 12VAC5-481-2730; 12VAC5-481-2750; 12VAC5-
481-2760; 12VAC5-481-277@2VAC5-481-2780; 12VAC5-481-2790; 12VACS5-481-2840;
12VAC5-481-2870; 12VAC5-481-2880; 12VAC5-481-2890

Criteria: The applicant must have and follow written procedures for inspection and maintenance
checks for items specified I2VAC5-481-2880

Discussion:Applicants must periodically make inspection and maintenance checks to ensere prop
operation of the irradiator. The applicant must have and follow procedures for inspadtion a
maintenance checks. The frequency of checks is not stated in the regulatiase litewdl be site-
specific depending on the design of the facility. However, the frequency dscimerst be specified

in the application. In the applicant’s description of the procedures, specifydhneriiey of the

following items:

e Operability of each aspect of the access control system requide2ViyC5-481-2730

¢ Functioning of the source position indicator as requiretidAC5-481-2770

e Operability of the radiation monitor for radioactive contamination in pool waterresby
12VAC5-481-287Qusing a radiation check source, if applicable

e Operability of the over-pool radiation monitor at underwater irradiatorscasred by

12VAC5-481-2760

Operability of the product exit monitor required I3AC5-481-2760

Operability of the emergency source return control requiretPMAC5-481-2770

Leak-tightness of systems through which pool water circulates (visual ilmspect

Operability of the heat and smoke detectors and extinguisher system regquidALTC5-

481-2750(but without turning extinguishers on)

Operability of the means of pool water replenishment requirdl®AC5-481-2780

e Operability of the indicators of high and low pool-water levels requiretPMAC5-481-
2780

e Operability of the intrusion alarm required bVAC5-481-2730jf applicable

¢ Functioning and wear of the system, mechanisms, and cables used to raise anouloesr s

¢ Condition of the barrier to prevent products from hitting the sources or source methanis
required byl2VAC5-481-2790

e Amount of water added to the pool to determine whether the pool is leaking.

e Electrical wiring on required safety systems for radiation damage

e Pool water conductivity measurements as requiretPMAC5-481-2890

The applicant should keep in mind that these are the minimum items to be checked based on
requirements il2VAC5-481-2880and that the licensee should develop and implement procedures
for other necessary checks as appropriate (e.g., as recommended by thetoranufor instance,

if applicable, the applicant should have and follow written procedures for irmpectl maintenance
checks to ensure that all product positioning system components, product boxes, rerczartieue

to meet design specification and are not likely to cause an irradiator miglfunct
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Response from Applicant:

Item 9.8 Inspection and Maintenance Check&Check one box)

[0 We willimplement and maintain proceduresrimstine inspection and maintenance checks of eadiators according to each
manufacturer’s (or distributor’s) written recommatidns and instructions. We will attach a deswipof inspection and

maintenance checks, including the frequency otttexks as required B2 VAC5-481-2880.
OR

Alternative procedures are attached.

Item 9.9: Transportation

Rule: 12VAC5-481-100; 12VAC5-481-570; 12VAC5-481-630; 12VAC5-481-2930; 12VAC5-481-
2970; 12VAC5-481-2980; 12VAC5-481-3000, 12VAC5-481-3130; 49 CFR Parts 171-178

Criteria: Applicants must develop, implement, and maintain safety programs for transport of
radioactive material to ensure compliance with VDH and DOT regulations.

Discussion:The general license t2VAC5-481-2970Qprovides the authorization used by most
licensees to transport, or offer for transport, packages of radioactieggahand specifies certain
conditions. Transporting licensed materials originating at irradiatilittes normally involves
quantities of radioactive material that require a Type B package. Becahsespttial requirements
involved in shipping Type B packages, most irradiator licensees have chosen to prasséssion of
radioactive materials to an irradiator manufacturer (or service liegmsth a VDH, NRC, or another
Agreement State license who then acts as the shipper. The manufactseevi(@ licensee), who is
subject to the provisions aRVAC5-481-2970as appropriate, then becomes responsible for proper
packaging of the radioactive materials and compliance with VDH and DOTateqs. Licensees

who do this must ensure that the manufacturer (or service licensee):

e |s authorized to possess the licensed material at temporary job sites the ir@tdiator
location)

Actually takes possession of the licensed material under its license

Uses an approved Type B package

Is registered with VDH as a user of the Type B package

e Has a VDH-approved QA plan.

For each shipment, it must be clear who possesses the licensed materiatgpahisilole for proper
packaging of the radioactive materials and compliance with VDH and DOTatiequgl. If a licensee
plans to make shipments of licensed materials in Type B packages on its owmrnbedimust be
registered as a user of the package and have an VDH-approved quality assukamptan,Qwo of
the requirements under th@VAC5-481-3000general license.

For information about QA plans, see Revision 1 of Regulatory Guide 7.10, “Establishimy Qual

Assurance Programs for Packaging Used in the Transport of RadioactiveaMaf@ated June
1986).
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During an inspection, the agency uses the provisiod2WAC5-481-2980and a “Memorandum of
Understanding with DOT on the Transportation of Radioactive Material” (sigmexl@] 1979) to
examine and enforce various DOT requirements applicable to irradiator liselygpendix Q lists
major DOT regulations.

Response from Applicant:

Item 9.9 Transportation (Check one box)

[0 We choose to transfer possession of radioactivenmato an irradiator manufacturer, distributarservice licensee with a
VDH, NRC, or another Agreement Staterisewho then acts as the shipper.

OR

[0 Before offering a Type B package for shipmeatwill be registered with VDH as user of the paekagd obtain VDH approval
of our QA program.

ReferencesA Review of Department of Transportation Regulations for Transpamtat Radioactive
Materials” can be obtained be calling DOT'’s Office of HazardousN&tnitiatives and Training at (202)
366-4425. “Memorandum of Understanding with DOT on the Transportation of Radiddetiggal” and the
current version of Regulatory Guide 7.10, “Establishing Quality Assurangedens for Packaging Used in
the Transport of Radioactive Material.”

Item 10: Disposal, Transfer and License Termination

Item10.1: Sealed Source Disposal and Transfer

Rule: 12VAC5-481-100;12VAC5-481-500;12VAC5-481-570;12VAC5-481-571;12VAC5-481-
740;12VAC5-481-910;12VAC5-481-1150;12VAC5-481-1151, 12VAC5-481-2870; 12VAC5-
481-2930, 12VAC5-481-2980; 12VAC5-481-3690

Criteria: Licensed materials must be disposed of according to VDH requirements ligrttarem
authorized recipient. Appropriate records must be maintained.

Discussion:When disposing of sealed sources or contaminated items (caused by leakiag)sourc
licensees must transfer them to an authorized recipient. Authorized rexgmenhbe original
manufacturer (or distributor) of the sources, a commercial firm licens®@®bly NRC, or another
Agreement State to accept radioactive waste from other persons or anotifer lsgsee
authorized to possess the licensed material (i.e., its license specdigdlorizes the same
radionuclide, form, and use).

If a product of the irradiator that may have been inadvertently contaminatedehashiggped, the
licensee must arrange to locate and survey the product for contaminationathic@ted equipment,
facilities, or products are found, the licensee must arrange to have them decatgdor properly
disposed of by a VDH, NRC, or another Agreement State licensee authorized to fitesale
services. If the pool is contaminated, the licensee must arrange to cléenpagolt until the
contamination levels do not exceed the appropriate concentrati@vA&C5-481-369012VAC5-
481-2870).
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Before transferring radioactive material, a licensee must viidftythe recipient is properly
authorized to receive it using one of the methods descridE2MAC5-481-570 D In addition, all
packages containing radioactive sources must be prepared and shipped according hol Y2OH a
regulations. Records of the transfer must be maintained as requite¥ A 5-481-100, 12VAC5-
481-571and12VAC5-481-2930

Because of the difficulties and costs associated with disposal of sealegssaplicants should
preplan the disposal. Applicants may want to consider contractual arrangenteritevgource
supplier as part of a purchase agreement. The licensee should establish andvestieidésposal
procedures in its radiation safety program.

Response from Applicant:

Item 10.1 Sealed Source Disposal And Transfé€heck Box)

[0 We will return the source to the manufactdoerdisposal or transfer the device to a spedifierisee authorized to receive
radioactive material.

Iltem 10.2: Termination of Activities

Rule: 12VAC5-481-100; 12VAC5-481-450; 12VAC5-481-500; 12VAC5-481-510; 12VAC5-481-
570; 12VAC5-481-571; 12VAC5-481-1161

Criteria: The licensee must do the following:

¢ Notify the agency, in writing, within 60 days of:
- The expiration of its license
- A decision to permanently cease licensed activities at the enti{eegjtedless of
contamination levels)
- A decision to permanently cease licensed activities in any separiai@dpor outdoor
area, if they contain residual radioactivity making them unsuitable f@sesleccording to
VDH requirements
- No principal activities having been conducted at the entire site under the licease for
period of 24 months
- No principal activities having been conducted for a period of 24 months in any separate
building or outdoor area, if they contain residual radioactivity making them ahkufor
release according to VDH requirements.
e Submit a decommissioning plan, if required13vAC5-481-510
e Conduct decommissioning, as requiredl2yAC5-481-510and12VAC5-481-1161
e Submit, to the agency, a completed VDH form, ‘Certificate of DispositionaiENals’ (or
equivalent information) and a demonstration that the premises are suitabledse ffele
unrestricted use (e.g., results of final survey).
o Before a license is terminated, send the records important to decommissictaeggency. If
licensed activities are transferred or assigned in accordancé2miiC5-481-500 B transfer
records important to decommissioning to the new licensee.
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Discussion:The licensee must determine whether residual radioactivity is presefisan@hether
the levels make the building or outdoor area unsuitable for release according teyfiiéments. A
licensee's determination that a facility is not contaminated is subjeciftoatem by agency
inspection.

For guidance on the disposition of licensed material, see the Item 10.1 Sealed(Bsposal and
Transfer. For guidance on decommissioning records, see Item 7.2 Finanaiangssand Record
Keeping for Decommissioning.

Response from Applicant:

Item 10.2 Termination Of Activities (Check box)

[0  we will notify the agency, in writing, withi@0 days of the decision to permanently cease rati@amaterial use per
12VAC5- 481-510 D

Iltem 11: License Fees

Rule: 12VAC5-481-2690; 12VAC5-491

An application and required fee must be submitted before start of constructid2\@ee5-481-
2690. This will allow regulatory agencies to inspect the construction of thidyaas it is being
built. On VDH form,'Application for a Radioactive Material License Authorizing the Use of
12VAC5-481 Part XII Irradiators; enter the fee category and the amount. Enclose fee with the
application.

Response from Applicant:

SPECIFIC LICENSE FEE
Item 11 License FeeqRefer tol2VAC5-491)

Application fee enclosed (for new applications):
Category:

[d Yes [ No Amount Enclosed

ltem 12: Certification

Individuals acting in a private capacity are required to sign and date VDH ‘#ypplication for a
Radioactive Material License Authorizing the Usdl@¥AC5-481 Part XII Irradiators’. Otherwise,
senior representatives of the corporation or legal entity filing the apphehould sign and date
VDH form, ‘Application for a Radioactive Material License Authorizing the 0812VAC5-481
Part XII Irradiators’.

Representatives signing an application must be authorized to make binding conteéntesign
official documents on behalf of the applicant. The agency will return all unsignadaaimpis for
proper signature
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Note:
e Itis a violation 0f12VAC5-481-30to make a willful false statement or representation on
applications or correspondence.
¢ When the application references commitments, those items become partioénsing conditions
and regulatory requirements.

For converted teletherapy uniggppendix R lists specific sections of the regulations, the rationale
and acceptable alternatives, and the wording of the license condition gtaetexemption.

Response from Applicant:

CERTIFICATION (To be signed by an individual authorized to makeling commitments on behalf of the applicant.)
Item 12
I hereby certify that this application was preparedonformance witi2VAC5-481, ‘Virginia Radiation Protection

Regulations’ and that all information contained herein, inchglany supplements attached hereto, is true amdatdo the best o
my knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signet

Print Name and Title of above signatory
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Appendix A:
VDH Form, ‘Application for a Radioactive

Material License Authorizing the Use of
12VAC5-481 Part Xl Irradiators’

66



Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE
AUTHORIZING THE USE OF 12VAC5-481 PART Xll IRRADIATORS

The Virginia Department of Health (VDH) is requestidisclosure of information for the purpose ofaihing a radioactive material license.
Failure to provide any information may result imie or delay of a radioactive material license.

Instructions — Complete all items if this is an initial appliicen or an application for renewal of a licenseefé® to VAREG “Guidance for
12VAC5-481 Part Xl Irradiators.” Use supplememgtaheets where necessary. Retain one copy andtsatigmal of the entire application to:
Virginia Department of Health, Radioactive Matesi@rogram, 109 Governor Street, Room 730, RichmdAd23219.

APPLICATION TYPE

Item 1 Type Of Application (Check one box)

[J New License [] Renewal License Number

CONTACT INFORMATION

Item 2 Name And Mailing Address Of Applicant: Item 3 Person To Contact Regarding Application:
Applicant’'s Telephone Number (Include area code): Contact’s Telephone Number (Include area code):
«) - x ) - x

LOCATION OF RADIOACTIVE MATERIAL

Item 4 Address(es) Where Licensed Material Will Bé&Jsed or Possessdd@o not use Post Office Box):

Address Telephone Number (Include area code)
() - X

Address Telephone Number (Include area code)
() - X

RADIATION SAFETY OFFICER

Item 5. Radiation Safety Officer (RSO) (Check one box and attach evidence of trainingexperience)

Name: Telepkeddumber (Include area code): () - X

] Before obtaining radioactive material, the progbR&O will have successfully completed traininglescribed in Appendix G of VAREG
‘Guidance forl2VAC5-481 Part Xl Irradiators’. Before being named as the RSO r&uRSOs will have successfully completed trainiag a
described in Appendix G of VAREG ‘Guidance fi#VAC5-481 Part Xl Irradiators’

OR

[0 Alternative information demonstrating that tlregosed RSO is qualified by training and experidacdtached. Before being named as the
RSO, future RSOs will have successfully completathing as described in Appendix G of VAREG ‘Guidarfor12VAC5-481 Part XII
Irradiators’.

AND

[] Description of organizational structure for managine irradiator, specifically the radiation safeggponsibilities and authorities of the
radiation safety officer and those management paedovho have important radiation safety respofigés or authorities has been
attached as required BipVVAC5-481-2680
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12VAC%81, PART XII IRRADIATORS Page 2 of 6

IRRADIATOR OPERTORS AND INDIVIDUALS WHO REQUIRE UNES CORTED ACCESS

Item 6 Irradiator Operators (Check all that apply)

[0 Before using radioactive material, irradiatperators will have successfully completed an iat@d manufacturer's course for operators
specific to the irradiator that the applicant intsrno use
OR

[0 Before using radioactive material, Irradiadperators will have received training as descrinetippendix G in VAREG ‘Guidance for
12VAC5-481 Part Xl Irradiators’ and as required h2VAC5-481-2830

AND

[0 The safety performance of each irradiator dpemaust be evaluated and reviewed at least ewaly¢ months to ensure that regulations,
license conditions, and operating and emergenogepitres are followed as required18vAC5-481-2830

AND

[0 Before entering the radiation room of an iiaéor or area around the pool of an underwatediatar, individuals who require unescorted
access will be instructed and tested in precautimsoid radiation exposure and their proper respdo alarms. Training may include the
subjects described in Appendix G in VAREG ‘Guidafmel2VAC5-481 Part Xl Irradiators.’

OR

[ A description of the training and experieneegdroposed operators and individuals who requikesuorted access is attached.

RADIOACTIVE MATERIAL

Item 7 Radioactive Material (Attach additional pages if necessary)

ELEMENT AND MASS NUMBER IRRADIATOR MANUFACTURER AND MODEL NUMBER
[J Cobalt-60 [ strontium-90
[0 Cesium-137 [] Other Isotope (please specify):

MAXIMUM QUANTITY (Not to exceed either the maximuarctivity per | MAXIMUM AMOUNT OF DEPLETED URANIUM (KG)
source or device as specified in the Sealed S@anddevice
Registration Certificate)

SEALED SOURCE MANUFACTURER OR DISTRIBUTOR AND DEVICE MANUFACTURER OR DISTRIBUTOR AND MODEL

MODEL NUMBER NUMBER
MAXIMUM ACTIVITY PER SOURCE FOR DRY-SOURCE INTENDED USE: (Specific description of use of eagpe of
STORAGE irradiator requested. A description of purposes safety analysis to

support safe use has been attached)

FINANCIAL ASSURANCE
[ We will submit the necessary documentation
OR
] N/A
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12VAC5-481, PART XII IRRADIATORS Page 3 of 6

FACILITIES AND EQUIPMENT

Item 8 Facilities And Equipment (Check all that apply)

Item 8.1 Description of the Facility and Site
[0 Diagrams of radioactive material area(s) #@ched.
AND EITHER

[0 we will ensure that each area where an irtadia located corresponds to the ‘Conditions ofriNal Use’ and ‘Limitations and/or Other
Considerations of Use’ on the applicable irradiat&ealed Source and Device Registration Certdictte floor beneath the irradiator is
secured to prevent unauthorized access or remavaleach area where a irradiator is located igppadi with an automatically operated
fire detection and control system (sprinkler, cheahior gas) or the location of the area and atbatrols ensure a low-level radiation risk
attributable to fires.

OR

|:| We will submit alternative information; which indes the justification for placing an irradiatorain area that does not correspond to the
‘Conditions of Normal Use’ and the ‘Limitations dond Other Considerations of Use.’

Item 8.2 Access Contro(Check boxes)

[0 For Underwater Irradiators, we will submit specific information describing thecess control system and how it works that detrates
compliance with the requirementsl@aVAC5-481-2730 Specific drawings or sketches should be submitisdppropriate.

OR

[ For Panoramic 1rradiators, we will describe the facility alarm systems ardatibe the lock and key system for controllingreeu
movement and discuss how it meets the requirenaé¢iaVAC5-481-2770

Item 8.3 Shielding(Check boxes)
For Panoramic Irradiators :

[0 We will describe the shielding to be used aadomposition
AND

[0 Wwe will submit a diagram showing the configioatof shielding including walls and the ceilingdaindicate the thickness of each and
penetrations in the shielding
AND

[ If any accessible areas outside the shieléxgpected to have a dose rate exceeding 0.02 m@ve@) per hour, we will identify the areas
and explain how access will be controlled
AND

[0 For requests to possess more than 2*%Bd (5 million curies), we will submit an evaluatiof the effects of heating of the shielding walls
by the irradiator sources

For Panoramic Irradiators constructed after July 1, 1993

[J We have identified the building code requiretaen which shielding walls will be built and ingpiens of the construction which will be
performed by local authorities so that they doatbtersely impact VDH requirements.

For Underwater Irradiators, no response is requiredfrom the applicant in a license application.

Item 8.4 Fire Protection(Check boxes)
For Panoramic Irradiators, describe:
[0 The type and location of the heat and smokectiets to be used to detect a fire in the radiatiom

AND

[0 The alarms to alert personnel trained to sumassistance
AND

[0 How the sources will automatically become fighjelded if a fire is detected
AND

[0 How the heat and smoke detectors will be tested

For Underwater Irradiators , no response is required, since the sourceswaegyslunderwater and not subject to damage by fire.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12VAC5-481, PART XII IRRADIATORS Page 4 of 6

Item 8.5 Radiation Monitors (Check boxes)

[0 We will describe the location and type of raidia monitors that will be used to meet the requieats ofl2VAC5-481-2730, 12VAC5-481-
2760and12VAC5-481-2870
AND

] Wwe will describe the location and types of misrand those individuals who are trained to resportiose alarms. Diagrams and sketches
should be used, as appropriate.
AND

[1 We will discuss the alarm set-points or thehmds for establishing the alarm set-points.

For all Irradiators constructed after July 1, 1993:

[0 We have verified the operability of radiatiommitors and related alarms and interlocks prido#aling the sources per Appendix J,
‘Construction Monitoring and Acceptance TestingMAREG ‘Guidance foll2VAC5-481 Part Xl Irradiators.’

AND

[0 Wwe will describe the evaluation performed teeti®2VAC5-481-28100n detector location and sensitivity and the atzoege testing that
will be performed to meeit2VAC5-481-2820

Note: All Underwater Irradiators in which the product moves within an enclosed stathary tube are exempt from the requirements of
12VAC5-481-2760

Item 8.6 Irradiator Pools (Check boxes)

For all Pool Irradiators, describe:
[0 The high and low water-level indicators andrtheeations
AND

[0 The purification system for the pool with arpnation of why it is capable of maintaining pealter conductivity less than 20
microsiemens per centimeter
AND

The means to replenish pool water
AND

The barrier used during normal operation tov@ne personnel from falling into the pool
AND

[0 How high radiation doses from radiation streagniill be avoided when using long-handled toolpales (use sketches if appropriate).
AND

[ If the pool has outlets more than 0.5 meteolethe surface that could allow water to drainafuhe pool, the means of preventing
inadvertent excessive loss of pool water (in tlistext outlets do not include transfer tubes betvasiacent pools because the transfer
tubes do not provide a means to allow water tondvat of the pools).

For Irradiators licensed after July 1, 1993, desche:

[1 The pool liner. If no water-tight stainlessedtiner or a liner metallurgically compatible witither components in the pool is used, explain
why the pool has a low likelihood of substanti@kaege and how decontamination could be accomplighmetessary.

Item 8.7 Source RacKCheck boxes)

[0 We will submit procedures for ensuring soumekrprotection. If the product moves on a prodociveyer system, describe the source rack
protection to be provided to prevent pradwand product carriers from touching the sourck ca mechanism that moves the rack.

AND
[0 We will provide diagrams or sketches of thossteays, if appropriate.
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12VAC5-481, PART Xll IRRADIATORS Page 5 of 6

Item 8.8 Power Failures(Check boxes)
For Panoramic Irradiators,
[0 Wwe will describe how loss of power will affetietlock on the doors in the radiation room.
AND
[] If construction began after July 1, 1993, wd déscribe how the sources are automatically reito the shielded position if offsite power
is lost for longer than 10 seconds.

For Underwater Irradiators, no response is required

RADIATION SAFETY PROGRAM

Item 9 Radiation Safety Program

Item 9.1 Audit Program

The applicant is not required to submit its auditgpam to the agency for review during the licegghase. This matter will be examined
during an inspection.

Item 9.2 Radiation Monitoring Instruments (Check one box)

[0 We will use instruments that meet the radiatimnitoring instrument specifications published\jpendix K of VAREG ‘Guidance for
12VAC5-481 Part Xl Irradiators’. Additionally, each survey meter Milive been calibrated by the manufacturer or gikeson
authorized by VDH, the NRC, or another AgreemeateSto perform survey meter calibrations no moaa th2 months before the date the
meter is used.

OR

[0 We will use instruments that meet the radimtimnitoring instrument specifications publishedjpendix K of VAREG ‘Guidance for
12VAC5-481 Part Xl Irradiators’. Additionally, we will implement th@odel survey meter calibration program publishredppendix L
of VAREG ‘Guidance foll2VAC5-481 Part Xl Irradiators’ and we ensure that each survey nvéitehave been calibrated no more than
12 months before the date the meter is used.

OR

[0 We will have access to survey equipment angiocedures for ensuring that interlocks functasrequired, to return moving irradiator
sources to the shielded position and/or determismgce shielding integrity after an incident insg the irradiator.

Item 9.3 Material Receipt And Accountability (Check box)
[0 We will submit a description of procedure@) énsuring material accountability.

Item 9.4 Occupational Dose(Check one box)

[]  we will maintain, for inspection by the agendgcumentation demonstrating that unmonitoredviddals are not likely to receive, in one
year, a radiation dose in excess of 10 percerteofliowable limits in 12VAC5-481-64hdin accordance witi2VAC5-481-2850

OR

[1 we will provide dosimetry processed and evaddy a NVLAP-approved processor that is exchargedfrequency recommended by the
processor.

Item 9.5 Public Dose

No response is required, in this license applicatimwever the licensee’s evaluation of public deslebe examined during an inspection.

Item 9.6 Operating And Emergency ProcedureqCheck all that apply)
[0 Wwe will develop, implement, maintain and disite operating and emergency procedures thatweiét the Criteria in the section titled
‘Operating and Emergency Procedures’ in VAREG ‘Guick forl2VAC5-481 Part Xl Irradiators’. (Procedures are attached)
OR

[0 We will submit alternative procedures. (Praged are attached)
AND

[0 Licensees must have and follow emergency oombal event procedures, appropriate for the irtaditype as required H2VAC5-481-
2840
AND

[0 For routine operations: We will provide anlime that specifically state the radiation safetpects of the written operation procedures (i.e.,
those procedures listedliBVAC5-481-2840
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APPLICATION FOR A RADIOACTIVE MATERIAL LICENSE AUTHORIZING THE USE OF 12VAC5-481, PART XlI IRRADIATORS Page 6 of 6

Item 9.7 Leak TestgCheck one box for each type)
For Dry-Source-Storage Irradiators:

[0 Leak tests will be performed at intervals twoéxceed 6 months and will be performed by ammiztion authorized by VDH, NRC, or
another Agreement State to either perform theetdak test sequence for other licensees or prdeddetest kits to dry-source-storage
licensee as required BRVACS 481-2870

OR

[0  We will perform leak testing and sample asiyand will follow the model procedures in AppenBiof VAREG ‘Guidance fot2VAC5-
481 Part Xl Irradiators’. (Procedures are attached)
OR

[0  We will submit alternative procedures. (Ribares are attached)
For Pool Irradiators :

[] We will include a description of equipmentpgedures, and sensitivity of method that will becuo check for contamination by analysis
of a sample of pool water.
OR

[0 We will include a description of equipmentppedures, and sensitivity of method that will bedi® check for contamination by
continuous monitoring.

Item 9.8 Inspection and Maintenance CheckgCheck one box)

[0 We willimplement and maintain proceduresrfmrtine inspection and maintenance checks of oadimtors according to each
manufacturer’s (or distributor’s) written recommatidns and instructions. We will attach a deswipbf inspection and maintenance
checks, including the frequency of the checks gaired by12VAC5-481-2880

OR

[ Alternative procedures are attached.

Item 9.9 Transportation (Check one box)

[0 Wwe choose to transfer possession of radioactivenaato an irradiator manufacturer, distributorservice licensee with a VDH, NRC, or
another Agreement State license who then actsashipper.
OR

[] Before offering a Type B package for shipmeatwill be registered with VDH as user of the paekagd obtain VDH approval of our QA
program.

DISPOSAL, TRANSFER AND LICENSE TERMINATION

Item 10 Disposal, Transfer and License Termination

Item 10.1 Sealed Source Disposal And TransférCheck Box)

[]  we will return the source to the manufactdioerdisposal or transfer the device to a specidierisee authorized to receive radioactive
material.

Item 10.2 Termination Of Activities (Check box)
[0  We will notify the agency, in writing, withi@0 days of the decision to permanently cease rativ@amaterial use per2VAC5-481-510 D

SPECIFIC LICENSE FEE

Item 11 License Fee¢Refer to12VAC5-491)

Category: Application fee enclosed (for new applications):

[J Yes [ No Amount Enclosed

CERTIFICATION (To be signed by an individual authorized to makeling commitments on behalf of the applicant.)

Iltem 12
I hereby certify that this application was preparedonformance witli2VAC5-481, ‘Virginia Radiation Protection Regulations’ and that all
information contained herein, including any supperts attached hereto, is true and correct to thiedieny knowledge and belief.

SIGNATURE - Applicant Or Authorized Individual Date signed

Print Name and Title of above signatory
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Virginia Department of Health
Radioactive Materials Program
(804) 864-8150

CERTIFICATE OF DISPOSITION OF MATERIALS

Completion of this form is required to completeniaration of a Radioactive Material License as oetti in12VAC5-481-500 Failure
to provide information will result in this requdst termination of a specific license not beingqessed.

Instructions — Complete all items. Retain one capg submit original to Virginia Department of HbalRadioactive Materials Program,
109 Governor Street, Room 730, Richmond, VA 23219.

CONTACT INFORMATION

Item 1 Name and Mailing Address of Applicant: Item 2 Virginia Radioactive Material License Number

Item 3 Contact Person — Name

- Contact Person - Telephone Numbei(Include area code)

() - X

TERMINATION AND DISPOSITION INFORMATION

The following information is provided in accordaneith 12 VAC 5-481-510(Check all that apply)

|:| Iltem 4 All use of radioactive material authorized unther above referenced license has been terminated.

|:| Item 5 Radioactive contamination has been removed ttetreds outlined il 2VAC5-481-1161 B.

|:| Item 6 All radioactive material previously procured amdpossessed under the authorization granted battbee referenced
license has been disposed of as follows. (Chédtkat apply)

|:| Transferred to: Name Address

Who is (are) authorized to possess such materggriricensed Number:

Issued by (Licensing Agency):
|:| Decayed, surveyed and disposed of as non-radieastgte.

|:| No radioactive material has ever been procuredoampay’ssessed by the licensee under the authorizgtamted by the
above referenced license.

|:| Other (Attach additional pages)

|:| Iltem 7 Attached are radiation surveys or equivalentpasified in12VAC5-481-510 L Specify the survey instrument(s) used
and certify that each instrument is properly calibd as required ii2VAC5-481-510 K
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Certificate of Disposition of Materials Page 2 of 2

|:| Item 8 Records required to be maintained for the licéasmination requested are available at the folhgwi
location(s):
Name:
Address:
Contact Person Telephone Number: () - X

Additional remarks (Attach additional pages if resagy.)

CERTIFICATION (To be completed by an individual authorized to enbkading commitments on behalf of the applicant.)

Item 10.

The undersigned, on behalf of the licensee, herebgrtifies that licensable quantities of radioactivanaterial under the jurisdiction
of the Virginia Department of Health are not possesed by the licensee. It is therefore requested théhe above referenced
radioactive material license be terminated.

SIGNATURE - Applicant or Authorized Individual Date signed

Print Name and Title of above signatory
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Model Delegation of Authority

Memo

To: Radiation Safety Officer
From: Chief Executive Officer
Subject: Delegation of Authority

You, , have been appointed Radiation Safety Officer and are
responsible for ensuring the safe use of radiation. You are responsible formgahagiadiation
protection program; identifying radiation protection problems; initiatiegommending, or providing
corrective actions; verifying implementation of corrective actions; stgpnsafe activities; and
ensuring compliance with the rule. You are hereby delegated the authoesgalgcto meet those
responsibilities, including prohibiting the use of radioactive material lpl@mes who do not meet
the necessary requirements and shutting down operations where justified byrradigty. You are
required to notify management if staff do not cooperate and do not address radiatjoissadst In
addition, you are free to raise issues with the Virginia Department ofri&altlioactive Materials
Program at anytime. It is estimated that you will spend hours per week candadiation
protection activities.

Signature of Management Representative

| accept the above responsibilities,

Signature of Radiation Safety Officer

cc: Affected department heads.
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Information Needed for Transfer of Control Application

Licensees must provide full information and obtain the agemeigs written consent before
transferring control of the license. Provide the following information concenmiagges of control
by the applicant (transferor and/or transferee, as appropriate). leamg dre not applicable, so state.

Control: Control of a license is in the hands of the person or persons who are empowered to decide
when and how that license will be used. That control is to be found in the person or persons who,
because of ownership or authority explicitly delegated by the owners, possesséhéopdetermine
corporate policy and thus the direction of the activities under the license.

Transferee: A transferee is an entity that proposes to purchase or otherwise gain contr@f a V
licensed operation.

Transferor: A transferor is a VDH licensee selling or otherwise giving up control aeaded
operation.

1. Provide a complete description of the transaction (transfer of stocks or assetgyem). Indicate
whether the name has changed and include the new name. Include the name and telephooé& numbe
a licensee contact who the agency may contact if more information isdneede

2. Describe any changes in personnel or duties that relate to the licensedptaglude training
and experience for new personnel.

3. Describe any changes in the organization, location, facilities, equipmentedpres that relate to
the licensed program.

4. Describe the status of the surveillance program (surveys, wipe testy, cuaiiobl) at the present
time and the expected status at the time that control is to be transferred.

5. Confirm that all records concerning the safe and effective decommissidniregfacility will be
transferred to the transferee or to the agency, as appropriate. These retaidsdimcumentation of
surveys of ambient radiation levels and fixed and/or removable contamination, incledimgdsand
sensitivity.

6. Confirm that the transferee will abide by all constraints, conditions, reggnits and

commitments of the transferor or that the transferee will submit a congigieteption of the
proposed licensed program.
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Suggested Wording for a Statement of Intent for a VDH
Licensee

[datd

TO: Virginia Department of Health
Radioactive Materials Program
109 Governor Street, Room 730
Richmond, VA 23219

STATEMENT OF INTENT

As [Title] of [Licensee Nanjd exercise express authority and responsibility to approve funding for
decommissioning activities associated with operations authorized by ¥iapartment of Health
Radioactive Material License Nd.itense Nd. This authority is established b@me of

Document(s) Governing Control of Fuhdé/ithin this authority, | intend to have funds made
available when necessary in an amount utlgr Amounj to decommissionescription of
Facilities]. | intend to request and obtain these funds sufficiently in advance of decommissioning t
prevent delay of required activities.

A copy of [Name of Documeriiss attached as evidence that | am authorized to représean$ee
Namé in this transaction.

[SIGNATURE
[NAME]
[TITLE]
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Irradiation of Explosive Materials or Greater Than Small
Quantities of Flammable Materials

Explosive Materials

Irradiation of explosive materials is prohibited unti2¥ AC5-481 ‘Virginia Radiation Protection
Regulations’, Part XlI, ‘Licensing and Radiation Safety Requirementdor Irradiators’ unless
the applicant has received prior written authorization from VDH. If an applieguests
authorization to irradiate explosive materials, he or she must be able to detedhatrdetonation of
the explosive would not rupture the irradiator sealed sources, injure personnel, dafage
systems, or cause radiation overexposure of personnel.

Greater Than Small Quantities of Flammable Materiab

Prior written authorization from VDH is required b2VAC5-481-2920before irradiation of more
than small quantities of flammable materials with a flash point belS@ @®#CF) in a panoramic
irradiator. As defined in the National Fire Code NFPA 30, “Flammable and Combustjoids
Code,” published by the National Fire Protection Association, the flash potheisfinimum
temperature at which a liquid gives off vapor in sufficient concentration to form an ignitalileamix
with air near the surface of the liquid. According to the NFPA 30 classification system, Class | and
Class Il liquids have flash points below’60(140F). The flash points of many substances are
tabulated in National Fire Code NFPA 325M, “Fire Hazard Properties of Fd@herhiquids, Gases,
and Volatile Solids.” Flash points are also specified on the Material SafetySbaets for industrial
chemicals, when applicable. Examples of common flammable liquids with a flastbplmw 66C
(140°F) are acetone, benzene, most alcohols, number two fuel oil, gasoline, kerosene, toluene,
turpentine, and any flammable gas. The agency is concerned about irradiatimglble materials
which may cause an explosion. If the flash point of a flammable liquid is exceedednteatration
of the vapor in air could exceed the flammable limit and the potential for an explosidrexist.

VDH considers that compliance with the requiremen®&2MAC5-481-2720, 12VAC5-481-2750,
12VAC5-481-2790,12VAC5-481-281012VAC5-481-2820and 12VAC5-481-2840will provide
adequate protection against radiological impacts arising from a fire. Witheagetic explosion,
however, applicants should consider the possibility of direct damage to the smapswation or to
the source rack preventing it from being lowered to the shielded position.

A “small quantity” of flammable material can be defined as a quantitiawithable material that,
when dispersed evenly throughout the radiation room with no loss to ventilation, would have a
concentration below the lower flammable limit concentration. Although local caatiens could
exceed the average room concentration, the movement of air into and out of the radiation room
provides a margin of safety. In addition, the time required to vaporize all theahalss adds to the
margin of safety. Further, small pockets of flammable vapor will contain geardf energy too
small to provide a force strong enough to significantly damage the irradiaten these factors, the
definition of small quantity is considered to be conservative enough to ensure sat®opéran
irradiator.
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Special precautions must be taken when irradiating cryogenic mateeahakhrd from cryogenic
irradiation occurs when air condenses or freezes (possibly insidiousywvitetection) on cold
surfaces during irradiation. While the exact details are uncertain, oxygenaimn itheonverted by the
radiation to ozone. Under certain circumstances (often during a subsequent waim-apdne
decomposes or reacts with other agents explosively. If cryogenic mateadde irradiated the
applicant must submit procedures for ensuring the safe handling of suctamateri

Example of determining a small quantity of flammabé material:

This example considers the irradiation of isopropyl alcohol in a radiation room vatalseolume is
100 nt. NFPA 325M states that the lower flammable limit for isopropyl alcohol is 2% bynelthe
specific gravity of the liquid is 0.8, and the vapor density relative to that ofait.ihe density of
air is 1.293 kg/m The volume of isopropyl alcohol in the room at the lower flammable limit will be
2% of 100 m, which is equal to 2 fnThe weight will be 2 fhx 1.293 kg/m x 2.1 (density relative
to air) = 5.43 kg. With a specific gravity of 0.8, the volume of the liquid isopropyl alcohotivieeul
6.79 liters. If the liquid mixture were 70% isopropyl alcohol and 30% water, the voluanenadl|
quantity would be 6.79/0.7 = 9.7 liters. Thus, in a radiation room with a volume of*l@vlume
less than 9.7 liters of 70% pure isopropyl alcohol (exposed to the direct radiation bedo®) ca
considered a small quantity because the flammable limit could not be reachgdigréircant
volume even if there were no ventilation.

If the applicant irradiates small quantities of flammable materialjdbedee’s records should
demonstrate that the above criterion for small quantities has been met, includitigeHimensee
limited the quantity of flammable material in the radiation room at one time.

If the quantity to be exposed to the direct beam at any one time would exceed guamidly, it is
necessary to consider whether the concentration of flammable vapor in theircomicaexceed the
lower flammable limit. If product movement through the irradiator stopped anddiaé@a sources
could not be returned to the shielded position, the temperature of the irradiated products&ould ri
the vapor pressure of the flammable material would increase, and that preghiireamse the
containers to leak and release flammable vapor into the room air. If ventilarennsufficient, the
flammable vapor concentration might exceed the lower flammable limit andkacspdd cause the
mixture to explode.

Requests for approval to irradiate more than smallguantities of flammable
material:

The applicant must demonstrate that it is unlikely that the concentration ofdlammapor in air in

a significant volume of the room would exceed the lower flammable limit. Therteva methods to

do this. The first method is to demonstrate that no single failure would be likely toteayseduct

to become immobilized in the radiation room and prevent the sources from being retuheed to t
shielded position. Such a situation theoretically might arise if the produersdrecame jammed

and pushed into the source rack preventing its return to the shielded position. The secongneethod
demonstrate that even if the product became immobilized and the source rack could tuohée t@

the shielded position, the ventilation system would prevent the concentration of flawapbi in a
significant volume of the room air from reaching the lower flammable limit.
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If an applicant is applying for authorization to irradiate more than a small guaiiammable
material, the application should include all of the following information:

Name of the flammable material that has a flash point bel8@ @3CF) and its flash point
Its flammable limit as percent by volume in air

Its specific gravity as a liquid

Its vapor density relative to that of air

Maximum quantity to be in the direct radiation beam in the radiation room at atiynene
Description of the packaging for the product.

In addition, the application should:
EITHER

Describe why a single failure is unlikely to cause immobilization of the ptdwmhiteg irradiated with
the simultaneous inability to return the sources to the shielded position.

OR

Describe why the ventilation system will prevent the concentration of vaparfiorai exceeding the

lower flammable limit in a significant volume of the room if the product is imnesulland the

sources cannot be returned to the shielded position. If this second approach is takericém appl
should also provide a procedure to return the source to the shielded position and remove the product
from the radiation room if the ventilation system fails. The procedure should alsdyittemmeans

to detect ventilation system failure.

Note: This information was taken from Oak Ridge National Laboratory RepdxiW®-260, DE87 002877,
“Safety Analysis Report for the National Low-Temperature Neutron htiadi Facility (NLTNIF) at the
ORNL Bulk Shielding Reactor (BSR),” June 1986.

Note: Copies may be obtained from the National Fire Protection Association, lyBsatteh Park,
P. O. Box 9146, Quincy, MA 02269-9959 (Telephone No. 1-800-344-3555).
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Training for Radiation Safety Officers and Irradiat or Operators

Course Content

Instruction may be in the form of lecture, videotape, or self-study emphapiaaiical subjects
important to safe use of irradiators:

e Radiation Safety.

— External radiation vs. radioactive contamination

— Internal vs. external exposure

— Biological effects of radiation (e.g., why large radiation doses must beeaoi

— Units of radiation dose

— Types and relative hazards of radioactive material possessed

— ALARA concept

— Use of time, distance, and shielding to minimize exposure (e.g., how shielding assl acc
controls prevent large doses)

— Proper use of survey meters and personnel dosimeters.

¢ Regulatory Requirements

— Applicable regulations

— VDH dose limits

— License conditions, amendments, renewals

— Locations of use and storage of radioactive materials

— Material control and accountability

— Annual audit of radiation safety program

— Transfer and disposal

— Record keeping

— Case histories of accidents or problems involving irradiators
— Handling incidents

— Recognizing and ensuring that radiation warning signs are visible and legible
— Licensing and inspection by VDH

— Need for complete and accurate information

— Employee protection

— Deliberate misconduct.

e Practical Explanation of the Theory and Operation for Irradiators:

— Basic function of the irradiator

— Radiation safety features of an irradiator

— Operating and emergency procedures which the individual is responsible for pegform
— Routine vs. non-routine maintenance

— Lock-out procedures

— How an irradiator is designed to prevent contamination.
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On-the-job or simulator training must be done under the supervision o& qualified irradiator
operator:

e Supervised Hands-on Experience Performing:
— Operating procedures which the individual is responsible for performing
— Test runs of emergency procedures which the individual is responsible for pegormi
— Routine maintenance
— Lock-out procedures.

e Training for an RSO should include at least 3 months (full-time equivalent) ofiexpeat
the applicant’s irradiator or at another irradiator of a similar type. Ther2hs of experience
may include preoperational involvement, such as acceptance testing,hghiadiator is
being constructed.

Course Examination

Written examination designed to verify an individual’s competency and undergjafdhe subject
matter (e.g., 25 to 50 question, closed-book written test with 70% as passing gragbasis on
radiation safety of irradiator operations and maintenance, licensee operadiemergency
procedures that the individual will be responsible for performing, and other operatessarg to
safely operate the irradiator without supervision. Review of correct answaisded questions with
prospective irradiator operators immediately following the scoring oktte t

Training Assessment

Management will ensure that potential RSOs and authorized operators aledjt@livork
independently with irradiators. This must be demonstrated by written examinadidny airect
observations.

Course Instructor Qualifications
Instructor should have either.

Bachelor’'s degree in a physical or life science or engineering
Successful completion of an irradiator manufacturer’s course for usegu{ealent)
Successful completion of an 8 hour radiation safety course and

8 hours hands-on experience with irradiators
OR

e Successful completion of an irradiator manufacturer’s course for userpufoalent)
e Successful completion of 40 hour radiation safety course; and
e 30 hours of hands-on experience with irradiators.

e Licensees must maintain records of trainibg\(AC5-481-2930.
e Additional training is required for those applicants intending to perform nomeooperations such as
source loading and unloading. See Appendix I, “Non-Routine Operations.”
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Typical Duties and Responsibilities of the Radiation Safg
Officer

The RSO’s duties and responsibilities include ensuring radiological safety aptiasur®a with both
VDH regulations and the conditions of the license. Typically, the RSO’s dutiesspahsebilities
include:

Stopping activities that the RSO considers unsafe

Keeping exposures ALARA

Developing, maintaining, distributing, and implementing up-to-date operatingvagrgency
procedures

Ensuring that individuals associated with irradiator operations are profenigd and
evaluated

Ensuring that non-routine operations (@gpendix |) for irradiators are consistent with the
limitations in the license, the Sealed Source and Device Registratioic@ets), and the
manufacturer’s written recommendations and instructions

Analyzing potential safety consequences of non-routine operations before cogadimnsti
such activities that have not been previously analyzed

Ensuring non-routine operations are performed by the manufacturer or persboatiyec
authorized by VDH, NRC, or another Agreement State to perform those operations
Ensuring that personnel monitoring devices are used and exchanged at the propés,inte
and records of the results of such monitoring are maintained by the licensee
Maintaining documentation that unmonitored individuals are not likely to receive, in ane ye
a radiation dose in excess of 10% of the allowable limits or provide personnel monitoring
devices

Notifying proper authorities of incidents such as damage to or malfunctioaditwors, fire,
loss or theft of licensed materials (See also Appendix O)

Investigating emergencies and abnormal events involving the irradiagprafalfunctions or
damage), identifying cause(s), implement appropriate and timelctveraction(s)
Performing radiation safety program audits at least every 12 months and deyeloping
implementing, and documenting timely corrective actions

Ensuring transport of licensed material according to all applicable DQilreetents
Ensuring proper disposal of licensed material

Maintaining appropriate records associated with irradiator operations

Maintaining an up-to-date license and timely submission of amendment and resuvests
Ensuring that when the licensee identifies violations of regulations ordicemslitions or
program weaknesses, corrective actions are developed, implemented, and documented
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Information Needed to Support Applicant’s Request® Perform Non-Routine
Operations

Non-routine operations may include the following

e Source loading, unloading and repositioning

e Troubleshooting the control console

e Clearing stuck source racks

¢ Investigating/remediating removable contamination/leaking sources

¢ (Re)installing source cables

e Any other activity during which personnel could receive radiation doses excéddkhg
limits.

If these operations are not performed properly with attention to radiation gefetiples, the
irradiator may not operate as designed and personnel performing these tatksamué lethal
radiation doses.

Applicants wishing to perform non-routine operations must use personnel with $gaiat and
follow appropriate procedures consistent with the manufacturer’s writtendtisns and
recommendations that address radiation safety concerns (e.g., use aiiagiatey meter,
personnel dosimetry). Accordingly, provide the following information:

e Describe which non-routine operations will be performed. The principal reason fmimdpta
this information is to assist in the evaluation of the qualifications of individuals who wi
conduct the work and the radiation safety procedures they will follow.
¢ Identify who will perform non-routine operations and their training and experiapplicable
to these operations. Acceptable training would include manufacturers’ coursesfroutine
operations or equivalent.
e Submit procedures for non-routine operations. These procedures should ensure thegfollowin
— doses to personnel and members of the public are within regulatory limits and ALARA
(e.g., use of shielding and adequate planning when working with unshielded sources)
— manufacturer’s written instructions and recommendations are followed
— planned special exposure requiremeh®/AC5-481-690, if applicable, are met
— operations involving source loading, unloading, and repositioning include recording the
rack position of each source and surveying all empty or loaded source transpanecenta
for removable contamination to prevent the introduction of radioactive contaminants into
the irradiator.
e Confirm that individuals performing non-routine operations will wear whole batigtran
dosimetry, if appropriate.
e Describe steps to be taken to ensure that radiation levels in areas where manegerations
will take place do not exced@®VAC5-481-720limits. For example, applicants can do the
following:
— commit to performing surveys with a survey instrument;
— specify where and when surveys will be conducted during non-routine operations; and
— commit to maintaining, for 3 years from the date of the survey, records siitiey (e.g.,
who performed the survey, date of the survey, instrument used, measured radidson leve
correlated to location of those measurements), as require2MAC5-481-1050
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Construction Monitoring and Acceptance Testing

To ensure that irradiators and their components are built and installed as destyf#ed5-481-
2820requires that, for irradiators whose construction began after July 1, 1993, licemseast
monitoring and acceptance testing before loading sealed sdkiige® 1 illustrates this point and
Table 6 correlates the components to be checked and the types of tests with thermgakadbr to
which the requirement applies.

Figure 1. Construction Monitoring and Acceptance TestingBefore loading sealed sources,
irradiator licensees must ensure that the as-built irradiator meéja deteria.

BUILDING
UNDER
CONSTRUCTION

62-pt4-4026-511d
120387

Table 6: Construction Monitoring and Acceptance Testing

Irradiator Irradiator Type Licensee Requirements
Elements
Shielding Panoramic Monitor the construction of the shielding to make sure that its

construction meets design specifications and generally
accepted building code requirements for reinforced concrete.

Foundations | Panoramic Monitor the construction of the foundations to verify that their
construction meets design specifications.
Pool Integrity| Pool Verify that the pool meets design specifications including
requirements i12VAC5-481-2780and test the integrity of
the pool.
Water Pool Verify that the water purification system, the conductivity
Handling meter, and the water level indicators operate properly (water
System level controls should be checked, if installed).
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Irradiator

Irradiator Type

Licensee Requirements

Elements
Radiation All Verify the proper operation of the monitor to detect sources
Monitors carried on the product conveyor system and the related alarms
and interlocks required HW2VAC5-481-2760.
Pool Verify the proper operation of the radiation monitors and the
related alarm if used to meE2VAC5-481-2870.
Underwater Verify the proper operation of the over-the-pool monitor,
alarms, and interlocks required bVAC5-481-2760.
Source Rack | Panoramic Test the movement of the source racks for proper operation

prior to source loading; testing must include source rack
lowering due to simulated loss of power.

Irradiation with

Product Conveyor

Observe and test the operations of the conveyor system to
ensure that the requirementsli2ZVAC5-481-2790are met

Systems for protection of the source rack and the mechanism that
moves the rack; testing must include tests of any limit
switches and interlocks used to protect the source rack and
mechanism that moves the rack from moving product carriers.

Access Panoramic Test the completed access control system to ensure that it
Control functions as designed and that all alarms, controls, and
interlocks work properly.
Fire Panoramic Test the ability of the heat and smoke detectors to detect a
Protection fire, to activate alarms, and to cause the source rack to
automatically become fully shielded. The licensee must test
the operability of the fire extinguishing system. It is not
necessary that licensees turn on extinguishers (i.e., water or
chemicals) during tests of the operability of their fire
protection systems.
Source Panoramic Demonstrate that the source racks can be returned to their
Return fully shielded positions without offsite power.
Computer Panoramic, that | Verify that the access control system will operate properly if
Systems use a computer | offsite power is lost and verify that the computer has security
system to control | features that prevent an irradiator operator from commanding
the access control the computer to override the access control system when it is
system required to be operable.
Wiring Panoramic Verify that the electrical wiring and electrical eqeipnthat

were installed meet the design specifications (e.g. radiation-
resistant wiring installed in appropriate locations and
according to code).
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Suggested Audit Checklist for 12VAC5-481 Part XII
Irradiators
Note: All areas indicated in audit notes may not be applicable to everydiegrsmay not need to be

addressed during each audit. For example, licensees do not need to addredscaremsnot apply to their
activities and activities which have not occurred since the lastrsemlit not be reviewed at the next audit.

Licensee’s name: License No.

Date of This Audit

Date

(Auditor Signature)
Date

(Management Signature)

Audit History
A. Last audit of this location conducted on (date)

B. Were previous audits conducted at intervals not to exceed least every 12 months?
[12VAC5-481-630

C. Were records of previous audits maintaindd@¥RC5-481-99(
D. Were any deficiencies identified during last two audits or two yearshewer is longer?

E. Were corrective actions taken? (Look for repeated deficiencies).

Organization And Scope of Program
A. If the mailing address or places of use changed, was the license afhended
B. If ownership changed or bankruptcy filed, was VDH prior consent obtained ortasdtified?
C. Radiation Safety Officer
1. If the RSO was changed, was license amended?
2. Does new RSO meet the licensee’s training requirements?
3. Is RSO fulfilling his/her duties?
4. To whom does RSO report?

D. If the designated contact person for the agency changed, was the agency?notified
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E. Sealed Sources and Devices

1. Does the license authorize all of the VDH regulated radionuclides containedliatars?

2. Have copies of (or access to) SSD Certificates?

3. Are the sealed sources, and if applicable, devices in accordance with theidesaripe
Sealed Source and Device (SSD) Registration Certificates?

4. Have manufacturers’ manuals for operation and maintenance?

5. Are the actual uses of the irradiator consistent with the authorized uskenishe
license?

6. Are the sealed sources used under conditions specified in the “Conditions of Normal Use”
and “Limitations and/or Other Considerations of Use” on the SSD Registration
Certificates?

Training and Instructions to Workers

A. Were all workers who are likely to exceed 1 mSv (100 mrem) in a year beskier
12VAC5-481-227Q Refresher training provided, as needed? Records maintained?

B. Did each individual permitted to operate the irradiator without a supervisor presenter
instruction according to the license commitments H2MAC5-481-2830before operating the
irradiator?

C. Are records of training, tests, safety reviews, and annual evaluationsimegiritet each
authorized irradiator operator?VAC5-481-2930

D. Did individuals who perform non-routine operations receive training before penfpthese
operations?

E. Did interviews reveal that individuals know the emergency procedures?
F. Did this audit include observations of irradiator operations?

G. Do workers know requirements for the following:

. the radiation safety program

. annual dose limits

. appropriate VDH Forms

. 10% monitoring threshold

. dose limits to embryo/fetus and declared pregnant worker
. grave danger posting?

OO WNEF

Radiation Survey Instruments And Radiation Monitors

A. Are all portable survey meters calibrated at least annually to araagaf + 20% for the gamma
energy of the sources in usd2YAC5-481-2860

B. Are portable survey meters of a type that does not saturate and read zdralasitptes?
[12VAC5-481-2860
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C. Are calibration records maintained?

D. Are all operable survey instruments able to detect 0.5 microsievert (0.0 peehour?

E.

Has the licensee evaluated the location and sensitivity of the radiatioombiomiétect sources
carried by the product conveyor system for automatic conveyor systeMsR(5-481-2760

Has the licensee tested the operability and sensitivity of monitor usedditlleteresence of
high radiation levels in the radiation room before personnel entry at frequetifyezpin license
application?

. Has the licensee tested the operability and sensitivity of monitor useddibcoetamination of

pool water due to leaking sources? (Frequency of checks as specified in liceitseiapp)

. For underwater irradiators not in a shielded radiation room, has the licensddftesiperability

and sensitivity of monitor used to detect abnormal radiation levels? (Frequemscks as
specified in license application?)

Conductivity Meters

A. Are appropriate operable conductivity meters possessed and used?
B. Are conductivity meters calibrated at least annuallZ¥AC5-481-750and12VAC5-481-286(

Sealed Source Accountability Program

A.

Are records maintained showing the receipt, location, transfer, and disposeth seabed
source? 12VAC5-481-100, 12VAC5-481-57and12VAC5-481-2930

B. Is material accountability program as described in application bapigmented?

Personnel Radiation Protection

A.

C.

Are ALARA considerations incorporated into the radiation protection program?
[12VAC5-481-630

Is documentation kept showing that unmonitored individuals receive less than 10%f limi
[12VAC5-481-760and12VAC5-481-1050D

Did unmonitored individuals’ activities change during the year which could put therh@eof
limit?

D. If yes to C above, was a new evaluation performed?
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E. Is external dosimetry provided to individuals as requiret2MAC5-481-760and12VAC5-481-
2850and to individuals likely to receive >10% of limit?
1. Irradiator Operators: Is the dosimetry supplier NVLAP approve2l?AC5-481-75(
2. Are the dosimeters exchanged monthly for film badges and quarterly for OSLs?
3. Are dosimetry reports reviewed by the RSO upon receipt?
4. Are dosimeters provided to persons who enter the radiation room of a panoramic
irradiator? J2VAC5-481-2850
. Annual checks of accuracy of pocket dosimeters performi@¥AC5-481-2850
. Are the records VDH Forms or equivalert2fYAC5-481-102012VAC5-481-
104Q
a. VDH Form “Cumulative Occupational Exposure History” completed?
b. VDH Form “Occupational Exposure Record for a Monitoring Period”
completed?
7. Declared pregnant worker/embryo/fetus
a. If a worker declared her pregnancy, did licensee comply 14YHAC5-481
71®
b. Were records kept of embryo/fetus dosel@&AC5-481-104Q

o O1

F. Are records of exposures, surveys, monitoring, and evaluations mainfs2h@(5-481-990
12VAC5-481-100012VAC5-481-1040and12VAC5-481-2930

Public Dose

A. Is public access controlled in a manner to keep doses below 1 mSv (100 mrem) th a year
[12VAC5-481-72(

B. Has a survey or evaluation been performedl@®tAC5-481-73@ Have there been any additions
or changes to the storage, security, or use of surrounding areas that wouldate@ssw
survey or evaluation?

C. Do unrestricted area radiation levels exceed 0.02 mSv (2 mrem) in any one hour?
[12VAC5-481-720

D. Is access to sealed sources controlled in a manner that would prevent uredits®ior
removal? 12VAC5-481-84(

E. Records maintained2ZVAC5-481-1050

Operating And Emergency Procedures

A. Have operating and emergency procedures been develd@dR(5-481-2840
B. Do they contain the required elements?

C. Does each individual working with the sealed sources have a current copy [uériteng and
emergency procedures (including emergency telephone numbers)?
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D. Did any emergencies occur?
1. If so, were they handled properly?
2. Were appropriate corrective actions taken?
3. Was VDH natification or reporting required2VAC5-481-109012VAC5-481-
1100 12VAC5-481-111012VAC5-481-1150,12VAC5-481-2940

Leak Tests

A. Were sealed sources leak tested at prescribed inter¢@agAC5-481-740and12VAC5-481-
2870]

B. Was the leak test performed according to regulatory requirema@@é¢AC5-481-740and
12VAC5-481-2870]

C. Are records of results retained with the appropriate information included?

D. Were any sealed sources found leaking and if yes, were appropriate attsonartd was
VDH notified? [L2VAC5-481-740 12VAC5-481-1150, 12VAC5-481-28702VAC5-481-2940)

Inspection and Maintenance Checks

A. Are all procedures for maintenance of the irradiator being followedendygslicable?

B. Are all checks to determine proper functioning and wear of the source movemenssyste
performed at frequencies as specified in the license application?

C. Are labels, signs, and postings clean and legible?

D. Are checks for operability as required I8VAC5-481-2880not included in item 4) performed
at frequencies and according to procedures described in license application:

1. Each aspect of the access control system

2. Emergency source return control

3. Heat/smoke detectors, extinguisher system

4. Pool water replacement system high and low water indicators

5. For underwater irradiators, was the intrusion alarm tested for operfafiigguency of
checks as specified in license application?)

E. Are checks for functioning and condition of equipment performed at required frezgiandi
according to procedures described in license application:

1. Assessment of the condition and operability of the source rack protector arenpdrat
the required frequenciesqVAC5-481-2880(?

2. Assessment of water added to the pool to determine if there is pool leakage are
performed at required frequencies as requiretPAC5-481-2880

3. Assessment of radiation damage to electrical wiring are performegiuated
frequencies as required bVAC5-481-2880Q
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4. Water conductivity and analysis are performed at required freqa@rft®/AC5-481-
2890

5. Confirmation that water circulation system is leak tighPA/AC5-481-2880

6. Functioning of the source position indicatat2YAC5-481-2880

7. Leak tightness of water circulation system, visual inspectiti2\?AC5-481-2880)

Repair and Preventive Maintenance

A. Are repair and maintenance of components related to the radiologicalcfafetyirradiator
performed by the manufacturer or person specifically authorized by the VDE, diRinother
Agreement State and according to license requirements (e.g., extent of woeklupesc
dosimetry, survey instrument, compliance WivVAC5-481-720limits)?

B. Malfunctions and defects found during inspection and maintenance checks are replamet
undue delay.

Transportation

Note: This section will not apply if you have not transported sealed sourcaeg dluei period covered by this
audit.

A. Were sources shipped since the last audit?

B. If so, werel2VAC5-481 ‘Virginia Radiation Protection Regulations’, Part XIllI,
‘Transportation of Radioactive Material’ requirements followed?

C. DOT-Type A or Type B packages usetl2JAC5-481 ‘Virginia Radiation Protection
Regulations’, Part XllI, ‘Transportation of Radioactive Material’ , 49 CFR 173.415, 49 CFR
173.416(b) If Type B, VDH Certificate of Compliance granted before shipmenhiper is
registered as a user of the Type B package? VDH approved QA program?

D. Package performance test records on fd&?GFR 173.415(9)

E. Special form sources documentatiof® CFR 173.476(d)

F. Package has 2 labels (ex. Yellow-Il) with TI, Nuclide, Activity, and Haz&assC
[49 CFR 172.403, 49 CFR 173.441

G. Package properly marked®[CFR 172.301, 49 CFR 172.304, 49 CFR 172.310,
49 CFR 172.32%

H. Package closed and sealed during transpd®tTFR 173.475(f)
I. Shipping papers prepared, used, and maintaif&ICFR 172.200(4)

J. Shipping papers contain proper entries? {Shipping name, Hazard Clas&cédienti
Number (UN Number), Total Quantity, Package Type, Nuclide, RQ, Radio&d#texial,
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Physical and Chemical Form, Activity, category of label, T, Shipper'séN&ertification and
Signature, Emergency Response Phone Number, Cargo Aircraft Only (dedg@)}

[49 CFR 172.200, 49 CFR 172.201, 49 CFR 172.202, 49 CFR 172.203, 49 CFR 172.204,
49 CFR 172.604

K. Secured against movemend® [CFR 177. 83}
L. Placarded on vehicle, if needed® [CFR 172.50%
M. Proper overpacks, if used®q CFR 173.2%

N. Any incidents reported to DOT29 CFR 171.15, 49 CFR 171.16
Auditor’s Independent Survey Measurements

A. Describe the type, location, and results of measurements. Does any radiai@xteed
regulatory limits L2VAC5-481-640,12VAC5-481-720and12VAC5-481-28607?

Notification and Reports

A. Was a telephone report made within 24 hours as descrid@¥C5-481-2940and12VAC5-
481-1100 and a written report within 30 days as describelPMAC5-481-11000f any of the
following:

. Source stuck in an unshielded position

. Any fire or explosion in a radiation room

. Damage to the source rack

. Failure of the cable or drive mechanism used to move the source racks

. Inoperability of the access control system

. Detection of radioactive contamination attributable to licensed radioacéterial

. Structural damage to the pool liner or walls

. Abnormal water loss or leakage from the source storage pool

. Pool water conductivity exceeding 100 microsiemens per centimeter.

OCoO~NO U WNE

B. Was any radioactive material lost or stolen? Were reports mb2AC5-481-1090
C. Did any reportable incidents occur? Were reports mdd®/2C5-481-1100

D. Did any overexposures and high radiation levels occur? Repot@dRC5-481-1100
12VAC5-481-1110

E. If any events (as described in items a through c above) did occur, whabivesuse? Were
corrective actions appropriate?

F. Is the management/RSO/shift foreman licensee aware of telephone fomviigiH Emergency

Operations Center? [(804)864-8150, after hours (804) 674-2400 & (800) 468-8992 during normal
business hours]
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Posting and Labeling

A. VDH Form “Notice to Workers” posted22VAC5-481-2260

B. VDH regulations, license documents posted or a notice poSt2uAC5-481-2260

C. Other posting and labeling?

Record Keeping for Decommissioning

A. Records kept of information important to decommissionidg¥AC5-481-450 ¢

B. Records include all information outlinedi@VAC5-481-450 @

Bulletins And Information Notices

A. VDH and NRC Bulletins, VDH and NRC Information Notices, NMSS Newsletteceived?
B. Appropriate training and action taken in response?

Special License Conditions or Issues

A. Did auditor review special license conditions or other issues (e.g., hon-routraéicgs ?
Deficiencies Identified in Audit; Corrective Actions

A. Summarize problems/deficiencies identified during audit.

B. If problems/deficiencies identified in this audit, describe correeiiti®ns planned or taken.
Are corrective actions planned or taken at ALL licensed locations (not jusbloeaidited)?
Include date(s) when corrective actions are implemented.

C. Provide any other recommendations for improvement.

Evaluation of Other Factors

A. Senior licensee management is appropriately involved with the radiationtiomi@ogram
and/or Radiation Safety Officer (RSO) oversight?

B. RSO has sufficient time to perform his/her radiation safety duties?

C. Licensee has sulfficient staff to support the radiation protection program?
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Appendix L:

Model Survey Instrument Calibration
Program
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Model Survey Instrument Calibration Program

Training

Before calibrating survey instruments independently, the individual should completeldsstroom
and on-the-job training as follows:

Classroom training may be in the form of lecture, videotape, or self-study hicdweir the

following subject areas:

— Principles and practices of radiation protection

— Radioactivity measurements, monitoring techniques, and the use of instruments

— Mathematics and calculations basic to using and measuring radioactivity

— Biological effects of radiation.

On-the-job-training will be considered complete if the individual has:

— Observed authorized personnel performing survey instrument calibration, and

— Conducted survey meter calibrations under the supervision, and in the physicalgresenc
of an individual already authorized to perform calibrations.

Facilities and Equipment

To reduce doses received by individuals not calibrating instruments, calibratilopes w
conducted in an isolated area of the facility or at times when no one elseeist pres
Individuals conducting calibrations will wear assigned dosimetry

Individuals conducting calibrations will use a calibrated and operable surteymesit to
ensure that unexpected changes in exposure rates are identified and corrected.

Model Procedure for Calibrating Survey Instruments

1. Aradioactive sealed source(s) will be used for calibrating survey imsttsinand this source
will:

Approximate a point source

Have its apparent source activity or the exposure rate at a given distareable by
documented measurements to a standard certified to be within + 5% accuNetydmgal
Institutes of Standards and Technology (NIST)

Contain a radionuclide which emits photons of identical or similar energy asathd se
sources that the instrument will measure

Be strong enough to give an exposure rate of at least 30 mR/hour (7.7 microcoulomb/
kilogram per hour) at 100 cm [e.g., 3.1 gigabecquerels (85 millicuries) of Cs-137 or 780
megabecquerels (21 millicuries) of Co-60].

2. Inverse square and radioactive decay laws must be used to correct ahargesure rate due to
changes in distance or source decay.

3. Arecord must be made of each survey meter calibration.
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4. A single point on a survey meter scale may be considered satisfactdoitsitedlif the indicated
exposure rate differs from the calculated exposure rate by less than +20%.
5. There are three kinds of scales frequently used on radiation survey meteeldaibrated as
follows:
e Meters on which the user selects a linear scale must be calibrated aterahi two points
on each scale. The points will be at approximately 1/3 and 2/3 of the decade.
e Meters that have a multidecade logarithmic scale must be calibraied pbint (at the least)
on each decade and not fewer than two points on one of the decades. Those points will be
approximately 1/3 and 2/3 of the decade.
e Meters that have an automatically ranging digital display devicedicating exposure rates
must be calibrated at one point (at the least) on each decade and at no fewer thandwo point
on one of the decades. Those points should be at approximately 1/3 and 2/3 of the decade.

6. Readings above 200 mR/hour (50 microcoulomb/kilogram per hour) need not be calibrated.
However, higher scales should be checked for operation and approximately cspectee

7. Survey meter calibration reports will indicate the procedure used and the oésue calibration.

The reports will include:

e The owner or user of the instrument

e A description of the instrument that includes the manufacturer’'s name, model numakr, se
number, and type of detector

e A description of the calibration source, including the exposure rate at a spelsiance on a
specified date, and the calibration procedure

e For each calibration point, the calculated exposure rate, the indicated exptesutera
deduced correction factor (the calculated exposure rate divided by the indiqadsdre
rate), and the scale selected on the instrument

e The exposure reading indicated with the instrument in the “battery check” mhadailable
on the instrument)

e For instruments with external detectors, the angle between the radiatidielfiuand the
detector (i.e., parallel or perpendicular)

e For instruments with internal detectors, the angle between radiationdld»afid a specified
surface of the instrument

e For detectors with removable shielding, an indication whether the shielding plasemor
removed during the calibration procedure

e The exposure rate from a check source, if used

e The signature of the individual who performed the calibration and the date on which the
calibration was performed.

8. The following information will be attached to the instrument as a calibratokesbr tag:

e The source that was used to calibrate the instrument

e The proper deflection in the battery check mode (unless this is clearlytetlarathe
instrument)

e For each scale or decade not calibrated, an indication that the scale orwiesatiecked
only for function but not calibrated

e The date of calibration and the next calibration due date

e The apparent exposure rate from the check source, if used.
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References:Detailed information about survey instrument calibration may be obtaineddryimg to ANSI
N323-1978, “Radiation Protection Instrumentation Test and Calibration.” Cojig$e obtained from the
American National Standards Institute, 1430 Broadway, New York, NY 10018 or ordecedmically at the
following address: <http://www.ansi.org>. Draft Regulatory Guide FC#41&uide for the Preparation of
Applications for Licenses for the Use of Radioactive Materialsalib@ting Radiation Survey and

Monitoring Instruments,” dated June 1985.
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Appendix M:

Guidance for Demonstrating that
Unmonitored Individuals are Not Likely
to Exceed 10 Percent of the Allowable
Limits
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Guidance for Demonstrating that Unmonitored Individuals are
Not Likely to Exceed 10 Percent of the Allowable Limits

Dosimetry is required for individuals likely to receive, in 1 year from sourdesral to the body, a
dose in excess of 10% of the applicable regulatory limil2WAC5-481-640 However, irradiator
operators are required A2VAC5-481-28500 wear either a film badge or an optically stimulated
luminescence dosimeters (OSL) while operating a panoramic irradiatdlerimthe area around
the pool of an underwater irradiator. Also, other individuals who enter the radiation room of a
panoramic irradiator must wear a dosimeter, which may be a pocket dosimie¢er gvdups of
visitors enter the radiation room at least two people must wear dosimeterselimgtaaces where
pocket chambers are used instead of film badges or OSLs, a check of the respiendesimeters
to radiation must be made at least annually. Acceptable dosimeters musttheagiws or minus
30% of the true radiation dose. To demonstrate that dosimetry is not required favartters, a
licensee needs to have available, for inspection, an evaluation to demonstrédentbikars are not
likely to exceed 10% of the applicable annual limits.

The most common way that individuals might exceed 10% of the applicable limitpé&sfbyming
work near the irradiator shield or areas of cable or equipment penetration of tHeo&thel

irradiator. However, for most irradiators even these activities restiéimdividual receiving
minimal doses. A licensee will need to evaluate the doses which its workersecigihe in
performing these tasks to assess whether dosimetry is required. Thei@vahat be done by
carefully measuring the dose rates when the source is in the irradiatenpasihg techniques similar
to those as described in Appendix N. An evaluation of the actual time workers spend@atbena
provide the information needed to estimate the annual dose of the workers. ThéppE2E
(whole body) limit is 50 mSv (5 rems) per year and 10% of that value is 5 mSv (5@émslliper
year.

Example: A careful measurement of the highest dose rate at the face of the shielashofapa
irradiator is found to be 0.015 mSv/hr (1.5 mrem/hr). An individual is expected to spend no more
than 3 hours per week in the area near the shield. Based on the dose rate, assuming ke sourc
continuously in the irradiate position while the work is being performed, the annual éapedcted

to be less than 2.34 mSv (234 mrem) (i.e., 3 hr/wk x 1.5 mrem/hr x 52 wk/yr). Based on the above
specific information, no dosimetry is required if the individual performs work in #eelass than 6.4
hours per week.
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Appendix N:

Guidance for Demonstrating That
Individual Members of the Public Will
Not Receive Doses Exceeding the
Allowable Limits
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Guidance for Demonstrating That Individual Members of the
Public Will Not Receive Doses Exceeding the Allowable Lins

Licensees must ensure that:

e The radiation dose received by individual members of the public does not exceed 1
millisievert (mSv) [100 millirem (mrem)] in one calendar year resglfrom the licensee’s
possession and/or use of licensed materials.

Members of the public include persons who live, work, or may be near locations wheeal i@tair

is used or where the sealed sources for the irradiator are stored and eswloyse assigned duties
do not include the use of licensed materials and who work in the vicinity wheretoradiee used or
sources stored.

e The radiation dose in unrestricted areas does not exceed 0.02 mSv (2 mrem) in any one hour.

Typical unrestricted areas may include offices, shops, laboratories, atgide duildings, property,
and non-radioactive equipment storage areas. The licensee does not contrababesssareas for
purposes of controlling exposure to radiation or radioactive materials. Howeviiretis=e may
control access to these areas for other reasons such as security.

Licensees must show compliance with both portions of the regulation. For areas aamliatbr
facilities, a combination of calculations and measurements (e.g., using esnerestal TLD) is
often used to prove compliance.

Combined Measurement - Calculation Method

These measurements must be made with calibrated survey metersrglyffsgasitive to measure
background levels of radiation. However, licensees must exercise caution wkieg thase
measurements and they must use currently calibrated radiation survemergs. A maximum dose

of 1 mSv (100 mrem) received by an individual over a period of 2080 hours (i.e., a “work year” of 40
hr/iwk for 52 wk/yr) is equal to less than 0.5 microsievert (0.05 mrem) per hour.

This rate is well below the minimum sensitivity of most commonly availaMesGrvey instruments.
TLDs used for personnel monitoring (e.g., LiF) may not have sufficient seydior this purpose.
Generally, the minimum reportable dose received is 0.1 mSv (10 mrem). Suppose a Tlddsmonit
dose received and is changed once a month. If the measurements are @inthenmeportable level,
the annual dose received could have been about 1.2 mSv (120 mrem), a value in excess of the 1
mSv/yr (100 mrem/yr) limit. If licensees use TLDs to evaluate compliantbethe public dose

limits, they should consult with their TLD supplier and choose more sensitive Tu€sas those
containing Cafthat are used for environmental monitoring.

Instruments used to make measurements for calculations must be suffi@asitivs. An instrument

equipped with a scintillation type detector (e.g., Nal(Tl)) or a micro-Rmesed in making very low
gamma radiation measurements should be adequate.
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Licensees may also choose to use environmental TLDs in unrestrictedextetsthe irradiator area
for monitoring. This direct measurement method would provide a definitive measureraettadf
radiation levels in unrestricted areas without any restrictive assumptiecsd? of these
measurements can then be evaluated to ensure that rates in unrestrictéd aot@xceed the 1
mSv/yr (100 mrem/yr) limit.

The combined measurement-calculation method may be used to estimate thammdseise to a
member of the public. Since irradiators are designed so that the maximum doserst public area
is less than 0.02 mSv (2 mrem) in any one hour, the licensee will generally be &lole toys
calculation that the maximum dose to an individual will be less than the 1 mSv/yr (@00ymr

limit. The combined measurement-calculation method takes a tiered approachhgmigh a two-
part process starting with a worst case situation and moving toward mosdaeéliations. It makes
the following simplifications: (1) each irradiator is a point source; (2) &padiation levels
encountered when the source is in the unshielded position; and (3) no credit is taken faldimg shi
found between the irradiator shield and the unrestricted areas. The method isidrity ¥aé source
activity at the time of measurement and must be repeated if the sourcéhstrestyelding is
changed.

Even though most large irradiators approximate a planar source, the results obbamagdint
source assumption will be conservative and therefore may be used. Part 1 of the combined
measurement-calculation method is simple but conservative. It assumesdffatted member of
the public is present 24 hours a day and uses only the inverse square law to detdmmfistédrice
between the irradiator and the affected member of the public is sufficient tacehgaiance with
the public dose limits. Part 2 considers not only distance, but also the time tha¢thedatiember
of the public is actually in the area under consideration. Using this approach, lceraeeonly
those calculations that are needed to demonstrate compliance. The rebekg abiculations
typically result in higher radiation levels than would exist at typicalitias, but provide a method
for estimating conservative doses which could be received.

Example

To better understand the combined measurement-calculation method, we wiheXxand-Safe,
Inc., an irradiator licensee. Yesterday, the company’s president notedelsiield of the new
irradiator area is close to an area used by workers whose assigned dutiemdod®the use of
licensed materials and he asked Leslie, the Radiation Safety QRIS€), to determine if the
company is complying with VDH'’s regulations.

The area in question is near the wall which constitutes the primary shield aohthator. Leslie
measures the distance from the shield to the center of the area in question and;alsirated
survey instrument, measures the highest dose rate at one foot from the shield, to bg&rrhoem
Table 7 summarizes the information Leslie has on the irradiator.
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Table 7: Information Known About Dose at the Shield of the Irradiator

Description of Known Information Co-60 Panoramic Irradiator

Dose rate encountered at 1 foot from the face of the shield, in |2 mrem/hr.
mrem/hr.

Distance from the face of the shield to the nearest occupied 4 ft
work area, in ft.

Example: Part 1

Leslie’s first thought is that the distance between the irradiator siméltha area in question may be
sufficient to show compliance with the regulatiorlRBWVAC5-481-720 So, taking a worst case
approach, she assumes: 1) the irradiator is constantly in use (i.e., 24 hr/d), andd2kée are
constantly in the unrestricted work area (i.e., 24 hr/d). Leslie proceeds to teatheldose the
workers might receive hourly and yearly from the irradiator as showabte 8 below.

Table 8: Calculation Method, Part 1: Hourly and Annual Dose Received from Iradiator

Step No. Description Input Data |Results

1 Multiply the measured dose rate measured at 1.0 ft from the |2 x (1) 2
face of the shield wall in mrem/hr by the square of the
distance (ft) at which the measurement was made (e.g., 1
foot from the face of the shield)

"

Square of the distance (ft) from the face of the shield to the |(4) 16
nearest unrestricted area, in ft*

(]

3 Divide the result of Step 1 by the result of Step 2 to calculate [2/16 0.125
the dose received by an individual in the area near the shield.
HOURLY DOSE RECEIVED FROM IRRADIATOR, in
mrem in an hour

4 Multiply the result of Step 5 by 40 hr/work week x 52 0.125X40 |260
weeks/year = MAXIMUM ANNUAL DOSE RECEIVED |X 52
FROM IRRADIATOR, in mrem 1n a year

Note: The result in Step 3 demonstrates compliance tivégt?2 mrem in any one hour limit. Reevaluate iLiagstions
change. If the result in Step 4 exceeds 100 mremrgceed to Part 2 of the calculation method.

At this point, Leslie is pleased to see that the total dose that an individual cowe iecaiy one
hour is only 0.125 mrem in an hour, less than the 2 mrem in any one hour limit but notes that an
individual could receive a dose of 260 mrem in a year, higher than the 100 mrem limit.
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Example: Part 2

Leslie reviews the assumptions and recognizes that the workers are @t mear the shield all of
the time. A realistic estimate of the number of hours the workers spend ie#his arade, keeping
the other assumptions constant (i.e., the irradiator is in constant use (i.e., 24 hrafndéledose
received is then recalculated.

Table 9: Calculation Method, Part 2: Annual Dose Received from an Irradiator

Step Description Results
No.

5 |A. Average number of hours per day an individual spends in area of | 1.5
concern (e.g., a non-radiation worker spends 1.5 hr/day in the
area near the shield; the remainder of the day the workers are
away from the area assigned to jobs unrelated to radiation.
(painting, grounds keeping, desk jobs, etc.)

h

B. Average number of days per week in area

h
[ ]

C. Average number of weeks per year in area (e.g., full time
workers)

6 | Multiply the results of Step 5.A. by the results of Step 5.B. by the 1.5x5x52=39%
results of Step 5.C. = AVERAGE NUMBER OF HOURS IN
AREA OF CONCERN PER YEAR

7 | Multiply the results in Step 3 by the results of Step 6 = ANNUAL  |0.125 x 390 =49
DOSE RECEIVED FROM IRRADIATOR CONSIDERING
REALISTIC ESTIMATE OF TIME SPENT IN AREA OF
CONCERN, in mrem in a year

Leslie is pleased to note that the calculated annual dose received is sigyifaaer, and does not
exceed the 100 mrem in a year limit. Since most irradiators are in ugeraynd the time, and
down time is usually unpredictable, generally no additional allowance foratoadiuty cycle is
made. Leslie is glad to see that the results in Step 7 show compliance with theeOlhra year
limit. Had the result in Step 7 been higher than 100 mrem in a year, then Leslie coulidihawme
or more of the following:

e Consider whether the assumptions used to determine occupancy are accurattheevis
assumptions as needed, and recalculate using the new assumptions

e Calculate the effect of any shielding located between the irradiatdd stmd the public area
(such calculation is beyond the scope of this Appendix)

e Take corrective action (e.g., change work patterns to reduce the timénsiienarea near the
shield) and perform new calculations to demonstrate compliance
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e Designate the area inside the use area as a restricted area andkéng asoccupationally
exposed individuals. This would require controlling access to the area for purposes of
radiation protection and training the workers as requiret2MyAC5-481-2270

Note that in the example, Leslie evaluated the unrestricted area outsidmentall of the irradiator
area. Licensees also need to make similar evaluations for other unmstrézie and to keep in mind
the ALARA principal, taking reasonable steps to keep radiation dose received bgldataey
requirements. In addition, licensees need to be alert to changes in situationddmg.saurces to
the irradiator, changing the work habits of the workers, or otherwise chahgiegttimate of the
portion of time spent in the area in question) and to perform additional evaluations, as needed.

RECORDKEEPING12VAC5-481-1050equires licensees to maintain records demonstrating
compliance with the dose limits for individual members of the public.
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Appendix O:

Typical VDH Incident Notifications
Required for Irradiator Licensees
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Table 10: Typical VDH Incident Notifications Required for Irradiator Li censees

Event Telephone Written Regulatory Requirement
Notification Report

Theft or loss of material Immediate 30 days| 12VAC5-481-1090
Whole body dose greater than :
0.25 Sv (25 rems) Immediate 30 days | 12VAC5-481-1100
Extremity dose greater than 2.5 :
Sv (250 rems) Immediate 30 days | 12VAC5-481-1100
Whole body dose greater than :
0.05 Sv (5 rems) in 24 hours Immediate 30 days | 12VAC5-481-1100
Extremity dose greater than 0.5
Sv (50 rems) in 24 hours 24 hours 30 days | 12VAC5-481-1100
Whole body dose greater than
1 mSv (100 rems) None 30 days 12VAC5-481-1110
Dose to individual member of
public greater than 1 mSv (100 e
mrems) none 30 days 12VAC5-481-1110
Defect in equipment that could 12VACS-481-1110. 12VACS5-481
create a substantial safet ~+oL- ’ ~¥OL”
hazard Y 2 days 30days | 5940, 10 CRF 21
Event that prevents immediate
protection actions necessary (o
avoid exposure to radioactive|  |mmediate 30 days | 12VAC5-481-1110
materials that could exceed
regulatory limits
Equipment is disabled or fails
to function as designed when
required to prevent radiation 24 hours 30 days | 12VAC5-481-1110
exposure in excess of
regulatory limits
Unplanned fire or explosion
that affects the integrity of any
licensed material or device, | 5, o 30 days | 12VAC5-481-1110
container, or equipment with
licensed material
Source stuck in an unshielded
position 24 hours 30 days | 12VAC5-481-2940
Any fire or explosion in a
Damage to the source racks 24 hours 30 days | 12VAC5-481-2940
Failure of the cable or drive
mechanism used to move the 24 hours 30 days 12VAC5-481-2940

source racks
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Event Telephone Written Regulatory Requirement

Notification Report
Inoperability of the access 24 hours 30days | 12VAC5-481-2940
control system
Detection of radiation source 24 hours 30 days 12VAC5-481-2940

by the product exit monitor

Detection of radioactive
contamination attributable to 24 hours 30 days 12VAC5-481-2940
licensed radioactive material

Structural damage to the pool

liner or walls 24 hours 30 days 12VAC5-481-2940
Abnormal water loss or
leakage from the source 24 hours 30 days 12VAC5-481-2940

storage pool

Pool water conductivity
exceeding 100 microsiemens 24 hours 30 days 12VAC5-481-2940
per centimeter

Note: Telephone notifications shall be made to VDH at (804) 864-8150 or after hours af4&2400 or
(800) 468-8992, except as noted.
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Appendix P:

Model Leak Test Program For
Dry-Source-Storage Irradiator Sealed Sources
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Model Leak Test Program For Dry-Source-Storage Irradiator
Sealed Sources

Training

Before allowing an individual to perform leak testing, the RSO will ensuténéhar she has
sufficient classroom and on-the-job training to show competency in perforeakdgdsts
independently.

Classroom training may be in the form of lecture, videotape, or self-studyithodwer the
following subject areas:

Principles and practices of radiation protection

Radioactivity measurements, monitoring techniques, and the use of instruments
Mathematics and calculations basic to the use and measurement of radyoactivit
Biological effects of radiation.

Appropriate on-the-job-training consists of:

e Observing authorized personnel collecting and analyzing leak test samples
e Collecting and analyzing leak test samples under the supervision and in the pgirgsieate
of an individual authorized to perform leak tests.

Facilities and Equipment

e To ensure achieving the required sensitivity of measurements, leak tests anlalyzed in a
low-background area.

¢ Individuals conducting leak tests will use a calibrated and operable survey ingttarokeck
leak test samples for gross contamination before they are analyzed.

e A Nal(Tl) well counter system with a single or multichannel analyzdr&ilused to count
samples from sealed sources containing gamma-emitters (e.g., Cs-1&7), Co-

e Frequency for conducting leak tests of sealed sources per Sealed Sourceiemd De
registration or leak tests will be conducted at least every 6 months.

Model Procedure for Performing Leak Testing and Andysis

e [For each source to be tested, list identifying information such as serial nuathenuclide,
activity.

e If available, use a survey meter to monitor exposure.

e Prepare a separate wipe sample (e.g., cotton swab or filter papeQHa@oeace. Prepare one
swipe per irradiator, if more than one source is contained in the same enclosure.

e Number each wipe to correlate with identifying information for each source.
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Wipe the most accessible area where contamination would accumulatesifléng source
were leaking.
Select an instrument that is sensitive enough to detect 200 becquerels (0.005 mjcrocur
Using the selected instrument, count and record background count rate.
Check the instrument’s counting efficiency using standard source of the saomctide as
the source being tested or one with similar energy characteristics aBgafrstandards
should be within £5% of the stated value and traceable to a primary radiation stamtiaad s
those maintained by the National Institutes of Standards and Technology).(NIST
Calculate efficiency.
For example: [(cpm from std) - (cpm from bkg)Efficiency in cpm/Bq

activity of std in Bq
where: cpm = counts per minute
std = standard
bkg = background
Bqg = Becquerel
Count each wipe sample; determine net count rate.
For each sample, calculate and record estimated activity in becquerelsr@mumes).
For example: [(cpm from wipe sample) - (cpm from bkgBq on wipe sample

efficiency in cpm/Bq
Sign and date the list of sources, data, and calculations. Retain records fia. 3 yea
If the wipe test activity is 200 becquerels (0.005 microcurie) or greater, rfaif$0, so
that the source can be withdrawn from use and disposed of properly. Also notify VDH.
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Appendix Q:

Transportation
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Transportation
Major DOT Regulations

The major areas in the DOT regulations that are most relevant for tratisposfdicensed materials
used in Irradiators are as follows:

e Table of Hazardous Materials and Special Provistth€FR 172.101and App. A, Table 2:
Hazardous materials table, list of hazardous substances and reportable guantitie

e Shipping Paperd9 CFR 172.200-204general entries, description, additional description
requirements, shipper’s certification

e Package Markingd9 CFR 172.300, 49 CFR 172.301, 49 CFR 172.303, 49 CFR 172.304,
49 CFR 172.310, 49 CFR 172.32&eneral marking requirements for non-bulk packaging,
prohibited marking, marking requirements, radioactive material, hazardous sabstanon-
bulk packaging

e Package Labelind9 CFR 172.400, 49 CFR 172.401, 49 CFR 172.403, 49 CFR 172.406, 49
CFR 172.407, 49 CFR 172.436, 49 CFR 172.438, 49 CFR 172.@Hneral labeling
requirements, prohibited labeling, radioactive materials, placement of, lapetsfications for
radioactive labels

e Placarding of Vehicled9 CFR 172.500, 49 CFR 172.502, 49 CFR 172.504, 49 CFR
172.506, 49 CFR 172.516, 49 CFR 172.519, 49 CFR 172.3g®licability, prohibited and
permissive placarding, general placarding requirements, providing and afflarayds:
highway, visibility and display of placards, RADIOACTIVE placard

e Emergency Response Information, Subpad@CFR 172.600, 49 CFR 172.602, 49 CFR
172.604 Applicability and general requirements, emergency response informati
emergency response telephone number

e Training, Subpart H49 CFR 172.702, 49 CFR 172.70Applicability and responsibility for
training and testing, training requirements

e Radiation Protection Program for Shippers and Carriers, SubgarOFR 172.800etc.

e Shippers - General Requirements for Shipments and Packaging, SubpatHR 173.403,
49 CFR 173.410, 49 CFR 173.411, 49 CFR 173.412, 49 CFR 173.413, 49 CFR 173.415, 49
CFR 173.416, 49 CFR 173.415, 49 CFR 173.433, 49 CFR 173.435, 49 CFR 173.441, 49
CFR 173.471, 49 CFR 173.475, 49 CFR 173.4&finitions, general design requirements,
industrial packages, additional design requirements for Type A packages, requs éon
Type B packages, authorized Type A packages, authorized Type B packagesn@ncl
package certification requirements), requirement for determining A1 and A2.e offabll
and A2 values for radionuclides, radiation level limit, requirements for VDH approved
packages (Type B), quality control requirements prior to each shipment..., apprqvetiaf s
form radioactive materials

e Carriage by Public Highwa49 CFR 177.816, 49 CFR 177.817, 49 CFR 177.834(a), 49
CFR 177.842 Driver training, shipping paper, general requirements (secured against
movement), Class 7 (radioactive) material.
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Minimum Required Packaging For Class T (Radioactive) Materials

This table must not be used as a substitute for the DOT and NRC regulations on the transportation of radicactive materials

Cuantity: < 70 Bgig Limited Cuantity Ayglbg value 1 rem/hrat 2 m,
un-shiglded
(= 0.002 uCifg) (8173.421) (5173.435) (5173.427)
Mon-LSAISCO: Exceptad Type A | Type B*
Domestic or International LSA/SCO:
. LS&-1 solid, (liquid)’ IP-I Type B ?
. SC0-1
. LSA-l Liquid p
: !'_I_S.‘i"j-‘ﬂ:lﬁ?"d' (liquid or gas) Exceptad P4l T
. SC0-
. LS&-Il Liquid or Gas 3
. = IP-11l Type B
Domestic (only) LSAISCO: Do Typa B ?
. Lsa-1 11 SS0-, 1 - ac.
Exceptad Stromg-tight 2 7A T:.Ipp& A NRC Type A LSA ™

-

Far entries in parenthesss, exclusive use is required for shipment in an IP {g.9., shipment of LSA- liquid in an IP-l1 packaging would require
axelusive-use consignment)

Exclusive use required for strong-tight container shipments made pursuant to §172.427(bj(2)

Subject to conditions in Cerfificate, if MRC package

Exclusive use required, see §173.427(bli4). Uss of these packages expires on 41799 {10 CFR 71.52)

BLapa

Package and Vehicle Radiation Level Limits (49 CFR 173.441)
This table must not be used as a substitute for the DOT and NRC regulations on the transportation of radioactive materials
Transport Vehicle Use: § Non-Exclusive I Exclusive
Transpaort Vehicle Type: | Open or Closed I Open (flat-bed) I Opan wiE nclosure ® I Closad
Package (or freight container) Limits:
External Surface 2 mSwihr 2 mswhr 10 mSwihr 10 mSwhr
{200 mrem/hr} {200 mremihr) {1000 mremihry {1000 mram/hr)
Transport Index (T1) © 10 I no limit
Roadway or Railway Vehicle (or freight container) Limits:
Any point on the outer i A, 2 mSvhr
surface {200 mram/hr)
Vertical planes projected from MEA 2 mSwihr 2 mSvhr MIA
outer edges {200 mrem/hr) {200 mrem/hr)
Topaof ... load: enclosura; 2 mSwhr vehicle: 2 mSvhr
{200 mremihr) (200 mram/hr) (200 mram/hr)
2 meters from. . . vartical planes: vertical planas: outer lateral sufaces:
0.1 mswihr 0.1 msw'hr 0.1 mSwhr
{10 mrem/hr) {10 mrem/hr) {10 mram/hr)
Underside 2 mSvhr {200 mrem/hr)
Ocoupied position [ 0.02 m3whr (2 mrem/hr)
Sum of package TI's 500 no limit ©

The limits in this table do not apply to excepted packages - s=e 49 CFR 173.421-426.

Securely attached (ko vehicle), accass-limiting enclosure; package personnsl barriers are considersd as enclosures.

For nonfissile radioactive materials packages, the dimarsionkess number equivalent to maximum radiation lewvsl at 1 m (2.2 fest) from the
extarior package surfaca, in millirem/our.

Mo doss limit is specifisd, but separation distances apply to Radioactive Yellbw-ll or Radioactive Yellow-Il1 labeled packages.

This does not apply to private carrier wearing dosimetry if under radiation protection program satisfying 10 CFR 20 or 49 CFR 172 Subpart 1.
Some fizsile shipments may have combined conveyance TI limit of 100 - sse 10 CFR 71.59 and 49 CFR 172.457.

mmo o Ome
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Hazard Communications for Class 7 (Radioactive) Materials

DOT Shipping Papers (49 CFR 172.200-205)

NOTE: IAEA, ICAD, and IMO may require additional hazard communication information for intemational shipments
This tabls must not be used as a substitute for the OOT and NRC regulations on the transportation of radicactive materials

Entries Always Required
Unless Excepted

Additional Entries Sometimes Required

Optional Enfries

The basic description, In sequence:
Proper Shipping Mame,

Hazard Class (T},

U.N. ldentification Numiler

24 hour @meargency responss
telephone number

Mame of shipper

Proper page numbering
(Page 1 of 4)

Except for empty and bulk packages,

the total quantity imass, or volume
for liquid), in appropriate units (bs,
mL....}

If not special form, chemical and
physical form

The name of each radionuclide
(95 percant nule) and total package
activity. The activity must ba in SI
units {e.9., Bq, TEqQ), or both 3l units
and customary units (e.g., Ci, mCi).
However, for domeastic shipments,
the activity may be expressed in
terms of customary units only, until
4147,

For each labeled package:

- The category of labal used,

- The transpert index of each
package with a Yellow-l| or
Yallow-Il label

- Shippers certification (not
requirad of private carriers)

Materials-Based Requirements

& |f hazardous substancs, “RO° as part of the basic
descrption

& The LSA or SCO group (e.g., LSA-I)

& “Highway Route Controlled Quantity” as part of the
basic description | if HRCO

& Fissile material information (e.q., “Fissile Exampt,”
controlled shipment statemeant [see §172.2030d0(7 1))

& [f the material is considerad hazardous waste and
the word waste does not appear in the shipping

nama, then “waste” must precade the shipping nama
{e.g., Waste Radicactive Material, nos, UN2952)

* ‘Radicactive Material” if not in proper shipping name
Package-Based Requiremeants

& Package identification for DOT Type B or NRC
certified packages

e |AEA CoC 1D numbser for export shipmeants or
shipments using foreign-made packaging (see
§173.473)

Administrative-Based Requirements

® ‘Exclusive Use-Shipment’

® Instructions for maintenance of exdusive use-
shipment controls for LSA/SCO strong-tight or MRC
certified LSA (§ 172.427)

& [fa DOT exemption is being used, “DOT-E" followed
by the exemption numbear

The type of packaging (2.9,
Type &, Typa B, IP-1, ...}

The technicalichemical
name may ba in includad

(if listed in 172.203(k), in
parentheses between the
proper shipping name and
hazard class; otherwise
inserted in parenthesis after
the basic description)

Other information is
permitted {2.g., functional
description of the product),
provided it does not confuse
or detract from the proper
shipping name or other
required information

For fissile radionuclides,
except Pu-238, Pu-239 and
Pu-241, the weight in grams
or kilograms may b= usad in
place of activity units. For
Pu-238, Pu-232, and
Pu-241, the weight in grams
or kilograms may optionally
be enterad in addilion to
activity units [see

§172 203(d)(4)]

Emergency response
hazards and guidance
information (§8172.600-4804)
may be enterad on the
shipping papers, or may be
camied with the shipping
papers [$172.602(01]

Some SEt;-ciaI Cons.ideratiunstxceetions for Shieeing Paeer Reguirements

Shipments of Radicadive Material, excepted packages, under UN2910 (e .g., Limited Cuantity, Empty packages, and Radioactive
Instrument and Aficle), are excepted from shipping papers. For limited quantities (517 2.421), this is only trua if the limitad
quantity is not a hazardous substance (RQ) or hazardous waste (40 CFR 262).

Shipping papers must be in the pockat on the left door, or readily visible to a person entering the drver's compartment and within

arm's reach of the driver.

For shipments of multiple cargo types, any HAZMAT entries must appear as the first entries on the shipping papers, be designated
by an “X" {or *“RQ") in the hazardous material column, or b2 highlightad in a confrasting color.
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Markings Always Required
Unless Excepted

Marking Packages (49 CFR 172.300-338)

NOTE: 1AEA, ICAD, and IMO may require additional hazard comm unication information for intermational shipments
This table must not be used as a substitute for the DOT and MRS regulations on the transportation of radicactive materials

Additional Markings Sometimes Required

Hazard Communications for Class 7 (Radioactive) Materials

Optional Markings

freight container load, and entire
contents of railzar, truck, or freight
container are shipped from one

Package-Based Requirements

# The package type if Type A or Type B (127 or greater lattars)

Non-Bulk Packages Materialzs-Based Requirements & CIP-1""1P-2, or “IP-
2" on industrial
& Proper shipping name ¢ [finexcess of 110 1bs (50 kg), Gross Waeight packaging is
recommendead
& LU M. idertification number & [f non-bulk Fguid package, underlined doubla
arrows indicating upright orientation (two opposite l | # Both the name and
* Mame and address of consignor or sides) [I20 Std 780-1985 marking] address of consignor
consignee, unkess: — and consignee are
1. highway only and no maotor & [f a Hazardous substance in non-bulk package, the recommended
camier transfers, or letters “RQ7 in association with the proper shipping name )
part of carload or truckload Iot or & Cther markings

(2.9., advertising)
are pemmitted, but
must be sufficiently

away from required
markings and
labeling

consignor to one consignes [ses
5172.301(d)] #® The specification-required markings [e.q., for Spec. TA packages:
‘DT TA Type & and “Radicactive Material” (see §175.350-353)]
Bulk Packages (i.e., net capacity .
greater than 119 gallons as a
recaptade for iquid, or 119 gallons
and 232 pounds as a receptacle for .
=olid, or water capacity greatar than
1000 Ibs, with no consideration of

intermadiate formns of containment) .

For approved packages, the certificate 1D number
{e.0., USADTEE/B(L), USAD1S0B(L-85, )

If Type B, the trefoil (radiation) svmbol per Part 172 App. B [size:
outer radius = 20 mm (0.8 in}]

For MRC certified packages, the modal number, gross weight,

and package ID number (10 CFR 71.85)

& LN identification number, on
orange, rectangular panel (see
§172.332) - some exceptions exist

Administrative-Based Requirements

¢ [f a DOT exemption is being used, *DOT-E™ followed by the
examption number

& [f an export shipment, “USA” in conjunction with the specification
markings or certificate markings

Some Special Considerations/Exceptions for Marking Requirements

& Narking is required to be: (1) durable, (2) printed on a package, label, tag, or sign, (3) unobscurad by labels or attachments, (4)
isolated from other marks, and (5) be representative of the hazmat contents of the package.

¢ Limited Quantity (5173.421) packages and Aricles Containing Matural Uranium and Thorum (§173.426) must bear the marking
radicadtive” on the outside of the inner package or the outer package itself, and are exceptad from other marking. The exceptad
packages shipped under UM 2910 must also have the accompanying statement that is required by $172.422.

&  Empty (§172.428) and Radicactive Instrument and Article (172 .424) packages are excepted from marking.

& Shipment of LSA or SCO required by §173.427 to be consigned as exclusive use are excepted from marking except that the exterior of
each nonbulk package must be marked “Radicactive-LSA" or “Radicactive-3C0 " as approprate. Examples of this category are
domestic, strong-tight containers with less than an &, quantity, and domestic MRC certified LSASCO packages using 10 CFR 71.52.

¢ For bulk packages, marking may be requirad on mora than one side of the package (see 49 CFR 172 302(a)).

| Some Sgecial Cc-nsideratiﬁnstxceEtions for Labeling Reguirements |

& For materials meeting the definition of ancther hazard class, lakbels for each secondary hazard class need to be affixed to
the package. The subsidiary label may not be required on opposite sides, and must not display the hazard class number.

¢ FRadioactive Material, excepted packages, under UN2210 (2.q., Limited Cuantity, Empty packages, and Radioactive
[nstrument and Aricle), are excepted from labeling. However, if the excepted quantity meets the definition for another
hazard class, itis re-classed for that hazard., Hazard communication requirements for the other class are required.

o Labeling exceptions exist for shipment of L34& or SC0 required by § 173,427 to be consigned as exclusive use

& The "Cargo Aircraft Only™ label is typically required for radicactive materials packages shipped by air [5 172 402(c)].
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Hazard Communications for Class 7 (Radioactive) Materials

Placarding Vehicles (49 CFR 172.500-560)

NOTE: |AEA, ICAD, and IMO may require additional hazard communization information for intemational shipments
This table must not be wussd as a substitute for the DOT and MRS regulations on the tramsportation of radicactive materials.

Uisibilig and Disglaz of Radioactive Placard

& Placards are required to be displayed:
—  On four sides of the vehicla;

— Visible from the direction they face, (for the front side of trucks, tractor-front, trailer, or both are authonzed);
—  Clear of appurtenances and devices (e.q., ladders, pipes, tapaulins),

— At least 3 inches from any markings (such as advertisements ) which may reduce placard's effectivenass;
— Upnght and on-point such that the words read horizontally;

— In contrast with the tackground, or have a lined border which contrasts with the background;

—  Such that dit or water from the transport vehicle’s wheeals will not strike them;

—  Securaly attached or affixed to the vehicle, or in a holder.

# Placard must b2 maintained by camier to keep color, legibility, and visibility.

Conditions Requiring Placarding

® Placards are required for any vehide containing a package with a RADIDACTIVE Yellow-ll labeal.

® Placards are required for shipment of LSA or SCO required by §173 427 to be consigned as exclusive use. Examples of this
category are domastic, strong-tight containers with less than an A; quantity, and domestic NRC certified LSAMSCO packages
using 10 CFR 71.52. Also, for bulk packages of thess materials, the orange panel marking with the UN [dentification number is
not required.

#® Placards are required for any vehicde containing a package with a Highway Route Controlled Quantity (HRCQ). In this case, the
placard must be placad in a square background as shown below (see $172.507(a)).

Radioactive Placard

Size Specs:
Sides: = 273 mm I\‘
{(10.81in.) ‘
Solid line Innar RADIDACTIVE
border:
About 12.7 mm
(0.5 1in.) from 7
edges a
Lottering: = 41
mm (1.6 1in.)
49 CFR 172555 [AEA S5 6 (1285) paras. 443-444 See 49 CFR 172527 AND 555
Squarefor [ . T T O —O—T——— T - -
H.-"f‘gé' EETornrn RADIOACTIVE PLACARD RADIOACTIVE PLACARD RADIOACTIVE PLACARD FOR
,:15_5,._5 i|l|.] (Domestic) (Intarnational) HIGHWAY ROUTE CONTROLLED
outside length by ) ) _ CIL.IFT.NTI'I_'Y _
254 mm (1 in.) Base of yellow solid area: {eithar domestic or intemational
thirk 29+ 5mmil. 1+ 0.2in.) above placard could b in middle)

Some Special Considerations/Exceptions for Placarding Regquirements

& [Domestically, substitution of the UM 1D number for the word “RADICACTIVE" on the placard is prohibited for Class T materials.
Heowewver, some import shipments may have this substitution in accordance with international regulations.

& Bulk packages require the orange, rectangular panal marking containing the UN 1D number, which must be placed adjacent to
the placard (sea 172 332) [MOTE: except for LSA SCO exclusive use under 172,427, as abova].

& [f placarding for more than one hazard dass, subsidiary placards must not display the hazard dass number. Uranium
Hexaflouride (UFg) shipments > 454 kg (1001 1bs) require both RADIOACTIVE and CORROSIVE (Class 8) placarding.

& [For shipments of radiography cameras in convenience overpacks, if the overpack does not require a RADIOACTIVE — YELLOW
I label, wehicle placarding is not requirad (regardless of the labeal which must be placed on the camera).
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|
Package and Vehicle Contamination Limits (49 CFR 173.443)
This table must not be used as a substituts for the DOT and NRC regulations on the transportation of radioactive m aterials
NOTE: All values for contamination in DOT rules are to be averaged over each 300 cm?®
Sufficient measurements must be taken in the appropriate locations to yield representative assessments

By means the sum of beta emitters, gamma emitters, and low-toxicity alpha emitters
* means the sum of all other alpha emitters (i.e., ather than low-toxicity alpha emitters)

General Requirement:  MNon-fixed (removahle) contamination must be kept

. . . .. 5 low as = v achievable ( y
T2 P e e il as low as reasonably achievable (ALARA)

for All Packages: ﬁ.,:,. 0.4 Bojom?
49 CFR 173.443(a), Table 11 — :

40 Bg/100 cm? = 1x10°F pCifem? = 2200 dpm/100 cm?

o: 0.04 Bgiem® = 4 Bg/100 cm? = 1x10° pCifem® = 220 dpmi100 cm®

The following exceptions and dewviations from the above basic limits exist:

Deviation from Regulation | Applicable Location and Conditions Which must Be Met:
Basic Limits 49 CFR §5%

10 times the basic 17344300 Cnoany external surface of a packages in an exclusive use shipment, during transport
limits and inchding end of transport. Conditions include:
1734430 . Contamination levels at beginning of transport must be below the basic limits,

ST . Wehicle must not ke returned to service until radiation level is shown to be <
'1'-,.“? Ho_l-"-'- 0,005 mSw/hr (0.5 mremi/hr at any accessible surface, and there is no significant

s . removable (non-fixed) contamination.
(highway) ' !

10 times the basic | 173.443(d) Cn any external surface of a package, at the beginning or end of transpart, if a closed

limits transport vehicle is used, solely for transporting radicactive materials packages.
Also see Conditions include;
177.843 . Acsurvey of the interior surfaces of the empty vehicle must show that the
(higihway) radiation level at any point does not exceead 0.1 mSwhr (10 mremdhr) at the

surface, or 0.02 mswhr (2 mrem/hr at 1 meter (3.3 ft).

. Exterior of vehicle must be conspicuously stenciled, “For Radioactive Materials
Llze Only™ in letters at least 76 mm (3 inches) high, on both sides.

. Wehicle must be kept closed except when [oading and unloading .

100 times the 173.428 Internal contamination limit for excepted package-empty packaging, Class 7
basic limits (Radioactive) Material, shipped in accordance with 49 CFR 173 428, Conditions

inchade:
(11 The basic contamination limits (above) apply to external surfaces of package.
(21 Radiation level must be = 0005 mSwhr (0.5 mrem/hn at any external surface.
(3) Motice in §173.422(a)4 ) must accompany shipment.
(4 Package is in unimpaired condition & securely closed to prevent lzakage.
(5iLabels are removed, obliterated, or covered, and the “empty” label (5172.450) is
affixed to the package.

In addition, after any incident involving spillage, breakage, or suspected contamination, the modal-specific DOT
regulations ($177.851(a), highway, §174.7500@), railway, and §175.700(b), air) specify that vehicles, buildings, areas, or
equipment have “no significant removable surface contamination™ before being returned to service or routinely occupied.
The carrier must also natify offeror at the earliest practicable moment after incident.
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Appendix R:

Exemptions for Teletherapy Units
Converted to Non-Human Use
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Exemptions for Teletherapy Units Converted to Non-kiman Use

The following are technical justifications and commitments which aretadde to exempt licensees
from specific sections df2VAC5-481 ‘Virginia Radiation Protection Regulations’, Part XII,
‘Licensing and Radiation Safety Requirements for Irradiators’. Acceptable license conditions are
also shown below.

1.12VAC5-481-2730 “The personnel entrance door or barrier must have a lock that is operated by
the same key used to move the soutces

For converted teletherapy units, the use of a single key or even several kdieyenmg may be
impractical. The key-switch on many control panels is a 3-position swita@hwbntrols electrical
power to the teletherapy unit. The key can only be inserted/removed in the “offopoaitd in this
position the main power and control circuits are without electrical power. Poveguised to move
collimators, activate field lights, align system, etc. Requiring glesikey would not allow the
licensee to operate these powered systems. Therefore, a licensee xembied from this
requirement, provided that the licensee commits to have the operator presentritiréfEeaod of
time that the key is in the control panel.

The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2730the licensee may use separate keys
to operate the lock on the personnel entrance door or barrier and to move the sourcedanaec
with procedures described in the letter/application dated .”

2.12VAC5-481-2730 “...each entrance to a radiation room at a panoramic irradiator must have
an independent backup access control to detect personnel entry while sources are’exposed

The licensee may be granted an exemption from this requirement provided thadrtbedihas an
electrical interlock system meeting all of the conditions specifid@iAC5-481-20400n each

entrance to the radiation room. Alterations of the electrical interlocke aélkktherapy unit to meet

the requirements df2VAC5-481-2730may cause the interlock system to function incorrectly. A
working electrical interlock system on each entrance suffices temreersonnel entry while the

source is exposed. The licensee should commit in its application to each of the contlitions
12VAC5-481-20401n addition, the licensee should commit to having an operator present during the
entire irradiation who can visually observe the entrance, and to having a radiatidorrthat can be

read before entering the radiation area.

The following license condition should be used:
“Notwithstanding the requirements D2VAC5-481-2730the licensee is exempt from having an

independent backup access control to detect personnel entry while sources are espdseal the
commitments described in the letter/application dated.”
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3.12VAC5-481-2730 “... The monitor must be integrated with personnel access door locks to
prevent room access when radiation levels are .high

Alteration of the interlock system to meet this requirement would preventterttrg treatment room

to remove a patient in the event of a stuck source. The VDH may grant the liaaresesmption

from this requirement provided that the licensee has an electrical inteylstehn which will retract

the source upon opening access doors to the radiation room and commits to its use. In &ddition, t
licensee must commit to having an operator present and having a radiation monitooamtleesr
described above.

The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2730the licensee is exempt from having the
monitor integrated with personnel access door locks to prevent room access whiem rlagies are
high based on the commitments described in the letter/application dated.”

4.12VAC5-481-2730 “...visible and audible alarms to alert people in the radiation room that the
sources will be moved from their shielded position

An acceptable justification is that an audible alarm within the treatmemt momy cause undue
distress to the patients (human or animal). If the licensee commits to havsuabalarm provided
on the outside of the treatment room and to having the operator visually check the room before
starting treatments, VDH may grant the licensee an exemption.

The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2730the licensee is exempt from having an
audible alarm within the treatment area, based on the commitments descriteeteitet/application
dated.”

5.12VAC5-481-2730 “Each radiation room at a panoramic irradiator must contain a control that
prevents the sources from moving from the shielded position unless the control has batydacti
and the door...has been closed within a preset.tifhe

Exemptions may be granted to licensees having teletherapy units thangradsel for irradiation of
materials only (no patients), provided that the licensee commits to the opesatilywerifying that
the room is not occupied before closing the door and that the converted teletheramadiaitqy)
activates a visual and audible alarm in the teletherapy room for attesstonds before moving the
source from the shielded position. This visual/audible alarm must be interlocketthevieletherapy
unit such that the source will not move to the exposed position until the visual/audimdatabeen
activated and is finished alarming. The use of a visual/audible alarm ireatgegatment room may
cause anxiety for patients. Therefore, licensees having teletherapyhaiare being used for both
patient treatment (human or animal) and object or material irradiatiolenaythorized an
exemption froml2VAC5-481-2730without the need to have a visual/audible alarm, if the licensee
commits to having an operator visually verify that the room is not occupied befaregdlus door
and if the licensee has a means of visually observing the area as requR¥A©5-481-2040If the
unit is not used for patients, then the audible/visible alarm described above is required.
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The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2730the licensee is exempt from having a
control that prevents the sources from moving from the shielded position unless thehambeén
activated and the door or barrier to the radiation room has been closed withirt éippeebased on
the commitments described in the letter/application dated.”

6. 12VAC5-481-2750 “... The sources must automatically become shielded if a fire is detected

12VAC5-481-2750 “...be equipped with a fire extinguishing systems capable of extinguishing a
fire without entry of personnel. The system must have a shutoff valve to control flobaling i
unrestricted area$

The Statements of Consideration state that the purpose of the fire extinguisiémy syto prevent a
fire from damaging the access control system or preventing the sountelding shielded. Most
converted teletherapy units are designed to retract the source when thieaéfemiver fails, as may
occur during a fire. The licensee may be granted an exemption from thesemesis provided that
the licensee commits to the following:

e Having smoke detectors, fire extinguishers and a fire alarm at the dié¢eict and fight small
fires

e Alerting authorities of the fire

e Having a means of measuring the radiation levels in the radiation room durilegtaica
failure

e Instructing the operators to retract the source before exiting ficr imv¥olving major portions
of the facility, provided this action does not jeopardize the operator’s safety.

The following license condition should be used:

“Notwithstanding the requirements b2VAC5-481-2750the licensee is exempt from (as requested
by the licensee) based on the commitments described in letter/applicaédri dat

7.12VAC5-481-2770 “The key must be attached to a portable radiation survey meter by a chain or
cable... The door to the radiation room must require the samé key

Converted teletherapy units require that the source activation key be insenied¢amsole to provide
power to the unit to activate field lights and align the head. Therefore, VHyrant the licensee an
exemption from this requirement provided that the licensee commits to having adtu@stontrols
in place to ensure that personnel entering the radiation room use a portable stevey wezify that
the source has retracted. The licensee must also commit to attach thersetesetp the exposure
room door key.
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The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2770the licensee is exempt from the

requirement to have console key attached to a portable survey meter by a chhla and that the
door to the radiation room require the same key, based on the commitments described in the
letter/application dated. The radiation room door key shall be attached to tigestirvey meter.”

8. 12VAC5-481-2770 “... The console of a panoramic irradiator must have a source position
indicator that indicates when the sources are in...trahsit

In converted teletherapy units the source is moved nearly instantaneousliiérehieided to the
exposed position. Most teletherapy units are designed with two indicator lightsen-igdicates the
source is in the fully shielded position, red indicates the source is exposed. Dunsitgy hith lights
are “on” indicating that the source is in transit. To require that the licemstedl an electronic system
to indicate “in transit” for the period of time the source is in transit, less teaocomd, does not
provide any additional protection. Therefore, VDH may grant this exemption providecethsele
submits a description of its device indicators.

The following license condition should be used:

“Notwithstanding the requirements D2VAC5-481-2770the licensee is exempt from the
requirement to have a separate position indicator to indicate when the sourcansiinitr
accordance with letter/application dated.”

9. 12VAC5-481-2910 “...the irradiator operator...must activate a control in the radiation room
that permits the sources to be moved from the shielded position only if the door to the radation r
is locked within a preset time after setting the coritrol

Because of the risk of malfunction associated with alterations to thengastictrical interlocks of
the teletherapy unit and considering the licensee’s commitment to adatinedyr control access to
the room to meet the intent of this regulation, VDH may grant this exemptionli¢¢hsee
demonstrates that a retrofit to install such a control would not be possible wittetheregby unit
and a licensee commits to the following:

e The operator will close the doors immediately upon completion of the visual inspection
required byl2VAC5-481-2910

e The operator will verify that each door has locked automatically befongisteto the control
panel.

The following license condition should be used:

“Notwithstanding the requirements b2VAC5-481-2910the licensee is exempt from the
requirement to have a control in the radiation room which must be activated prradtation which
would not allow the source to be moved from the shielded position unless the door to the radiation
room is locked within a preset time, based on the commitments described in tfeplditation

dated.”
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